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Thirte enindole alkaloids w e r eis olated from thele a ve sof Ra uvoljia s um a tr a n a
Jack T heyarehar rnan, 11- m ethoxystrictamine,β-c arbolin e, per akine,t etraphyllic ne,
flexicorin e, la nc e om lgl ne C abufiline, peraksine, ra u sutrine, 10- hydroxystrict amine,
ra u sutra nine and c ompa ctine rvine. A m o ngthem , 1 トm e thoxystric ta mine w a s obtain ed
in thehighe stqu aI-tlty While c oITlpaC血 er viI-a W as Obtainedin thelow e stqu aIltlty. 1 ト
Methoxystric tamine, ra u s utrine and raus utranine are ne w alkaloids. Ra u s utrin e a nd
ra u s utranine a r ethefirstfindingofbisildole alkaloids, ofwhichtheir stru ctures consist
ofakuami 1a n-type a nd i min oqql nOne
-type C Onge n e rS･ Fulla sslgn me n tSin 13c- N M R
of fle xic orin e a nd c abufiline w ere c o ndu cted ba sing on H H- C O S Y, P R O E S Yand
H M B Ce xpe rim e nts, a s w ella s a stere o che mic al deter min ation at C- 19and C-20
po sitio n s ofc abufiline.
Six ne windole alkaloids w e reis olated from thele a v e s of Hunte ria zeylanic a
(Retz) Gardn . ex T hw . , i.a . , c oryzeylamin e, defor mylc oryzeyla mine, Na -
dem ethylc orymin eNa-de m ethyldeformylcorymine, hunteriatryptamine a ndNb- m ethyl1
3α - amin o-s e co - v o a carplne, along with8 kno wn ba se, c orymine, pleio c arpa mine,
tubotaiwine, 17Sa nd 17R 17,4
t
,5
T
,6
t
-tetr ahydrousambar e ni e, deformylc o rymin e,
flu oro c arp amine andlanc e om lglne. Coryzeylahline anddefor mylc oryzeylamine arethe
firste x a mple s of dim ericindole alkaloids, which are c ompo s ed ofs arpagl ne-type and
e chita mine-ty pem onote rpe n oid indole alkaloids･ Fulla s sign m e ntsin
13c-N M Rof
flu or o c a rp min e w a s c o ndu cted by ba sing o nH
- 班 C OS Y
,
P H SQC a nd H M B C
spectra. Tw o n ov elglyc o sidicindole alkaloids w ereis olated fr om the st占m barks of
Hunteria zeylanic a(Retz)Gardn. e xT hw ., hunterio side and hu nterio sideB, along with
9 kno w nba s e s
, (＋)- ebu rnam o nine, (＋)- ebtlI
･
nam enin e
,
′ (＋)-is o ebu rnamin e, (-)-
eburnamin e, pleiocarpamin e, tubotaiwin e, pleio m utinin e, yohimbola nd stricto sidin c
a cid. The n o v elglyc o sidic alkaloids ar etll efirstfindingofa n atur al bio s e c o nge n e r of
m o n oterpe n oid i.ndole alkaloidglyc o side s.
ⅠⅠ
C Dabs orption Patter nOfstricto sidin c a cidw a sfirstreported･ Itdisplayed very
u nc om mon absorption, a nega tive Cott on effe ct at thelo nge st w avelenthregi on, While
tho se ofstricto sidin e a ndstric t o s amide show edpo sitive Cott on effe ct. The a n om alo u s
high fieldac et ate signalofs[rict o sami dete tra a c etate wa sde terminedtobethatofthe
po sitio n2
-
.
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iNT ROD UCTI() N
A m o工1gthe n atu ralproduc ts, A L K A LOⅠD is orle Ofthe us eful and intere stlng
gro up of c om po unds. No o ther cla ss of natu ral c o mpo unds poss e s se s u ch a n
eno m o u svarie ty ofstru ct ure s. M o st ofthe alkaloids are s e c o ndary m etabolite s tha t
o c c urintheflow ering plants(the Angio sper m s). Fe w er arefo und in a nim als,inse cts,
andthelow e rplants･ Am ong6000alkaloidsis olated upt odate, m o retha n o n e-forthof
them areindole alkaloids. T he nu mber ofindole alkaloids ofkn o w n s t ru cu r e a m o u nts
to over than 140 0･1) som eindole alkaloids exert c onsiderable phar ma c ologic al
a ctivity, thr e egro ups are n otablefor clinic allyu sefulaLkaloids :(a)the ergotalkaloid?,
ergom etrin e, with itsdire cta c tion o nthe c o nt
-
f a ctio n ofuterine m u scle･
,
e rgotaminefor
migraine r eliefand m odifiedalkaloid, br om oc rlPtlne, W hichsuppre s sla ctation and has
s om e applic ationforthetre atm ent ofm a m m aryc Eu
'
Cinom a,(b)theRa u v oIJia alkaloids
and spe cific ally re s erpl ne Which w a s the forer u n ner of the tra nquilizers and
hypotensiv e,(c)thedim e ric anti-1e uke mic alkaloids ofCa thara n thu s, vinbla stin e and
vincristine whichar ein cu rre n t clinic alus e.
Rauv oljia is one ofthebig gen e r ain theplantfami ly, Apo cyna c e a e. Ⅰ亡c onSists
ofabo ut100spe cie sthro ugho utthe w orl｡l.
2) Tw o spe cie sha v eらee n reported n ativ eto
M alayPe nin s ula, Ra u v olfia stu.rl a tr n aJ ck a ndlh,erticilla taA. Chev. There a refo ur
spe cie snativ eto T haila nd, R. s e rpentina Be nth. e xKurz, R. c a mbodia n aPierr e ex
pitard
,
R. s u m a trana
.
Ja ck and R. v e r ticillataBaill.3)RaLVOIPa s erpe ntin aBenth. e x
Ku rz
,
whichgr ow sinIndia, Zeylon, Anclam ans, Bu m a, Sia m,Ja v a a nd Surn atrais an
important ancientdr ug plant which enter ed w e st er n m edicine via m o
'
der nIndian
m edicine a sitsro ot c ontain sindole alkaloids(principallyr e seIPine)whichredu c ehigh
blo odpre s s ure with ve ryfew side effe cts･
2) Thisplantha sno tbean reportedt obe
fo und natively l n SO u ther n T haila n cl a n cI Malay Penins ula. Onlytw o spe cie s, R .
s u m atr a n a a nd R. v e rtL
'
cillata are n ativ etothe s o uther n
.
Thailand. T hefor mer spe cie s
is a shr ub-tr e eor a s m alltre e to a15rn e tersheight, believedtobe agenerala ntidotefo r
pois onsinIndon e sia and a de c o c tiol- fthe barksis take nt orelie ve m alariain the
philippn e s.
4) onlya nindole alkaloid, norseredamineha sbe en r epprtedtobefo u nd
fr om the st e mbarks ofthisplanL5) chemic alin ve sdgation ofindole alkaloidsfro mthe
le ave s ofthisplanthas notyetbe en reported･ It w ould be v e ry lntrlgulng a nd
intere sti ngtO Studyindole alkaloiclalc omponentsfrom thele ave s ofthispla nt,be c a u s e
alotof intere stlng alkaloids w ereis olated 丘
･
om thele ave s and m o st ofthe s e c ondary
m etabolite swerebio syllthe sized fI
.
0ⅠⅥ this oI'gan .
T he genu sHu n terL
'
a c onsists of 7spe cie s throughoutthe w orld, tr opic alt o
A frica
,
India
,
Ceylon, Anda ma ns, SoutheastAsia and Malaya, Su m atra and An a mba s.
Onlya spe cie s, Hunteria zeyla7u
'
c a(Retz)GardI-. eX T hw ･ hasbe en reported nativ eto
MalayPe nin sula･2) Itslatex ha straditionallybe e n u s ed for s m e aring on the s ore s
c aus ed by ya w s.4) Re c ently, crude extra cted alkaloidsfrom the stem barks has
pha r m a cologic auy studied. It show s antino cic eptive a nd a ntipyr etic a ctivities.
4a)
Pre vio u sre s e arch by m a ny groups o n the che mic al c omponents of Hu n te ria ha s
cla rified tha tthis genu sis a rich s ou r ce of m o n ote rpen oid indole alkaloids･
Arambew ela e t a16)and Lavaud et a17)haveinve stigatedchemic alc o mpo n e ntsfr o m
thele a v e s and the stem barks of the pla nt, c olle cted fr o mCeylo n a nd Ke nya,
re spe ctively･ Butno r epo rt c once r n ing Chemic al in ve stigation ofthepla ntc olle cted
from MalayPenin sula,particularlyn a tive t o the s outher nThailand･ It w o uld be very
intriguing-and us efult o studyindole alkal()idal co mponentsfrom thisplan t,in ordert o
c ompar e onbothc o mpone n ts andperc entageyield withtho s epreviouslystudied･ T his
isbe c a u se s o meres e a r chr e sults show that the s am e､pla nt , c olle cted fro m differe nt
lo c atio n s
,
display diffe r e ntpatte rn s of indole alkaloidalc o mpo n e nts･ Ne windole
alkaloids alw aysbeis olated fro mtheinve stigatedpla nt･
3D 耳S CU SION A N DC ONCLUSION
1. Gener al Dis c u s sio n
The n u mbe r of iI-dole alkaloids or know n stru ctu re stoday a m o u nt to o v e r
1400･1)Indole alkaloids ar edefin ed a sthe naturalorganicpr odu cts c ontaining either
the indole n u cleus or a n oxidized, redu c ed or s ubstituted equivale nt of it[e.g.,
oxindole
, ps e udoindoxyl, dihydroindole, N- acylilldole].
W ithr e spe c totheir stru ctural fe at ures,indole alkaloids c an bedivided int() t w o
m ain cla s s e s. T hefirstc ompris e sthe sim pleind()1e alkaloids. T heir stru c t ureis not
uniform ,ha ving Onlytheindole nu cle u s or adire c t cleriv ative ofit a s a com m onfe ature,
e.g. bar man . Inddle ba se s ofthe s e c olld cla s s c olltain tw o s trlCture elem elltS :
trypta mine(1)or trypt ophan withindole n u cle u s ancIC9 0 rCIO-ITIO n OterPe n Oid
m oiety,derived from se c ol ganin(2), Probablybe c a u s etheyare c o n stru cted from tw o
c o mm on c o mpone nts and be c a u s etheyarebioge n etic allyin terr elat d,indole alkaloids
ofthis s e c ondcla s shave am ore spe cific distribution a ndar etherefore m ore s uitable a s
a v ehiclefora c ompar ative che m ota x onomicin ve stigatio n.
Clarific ation of bio synthetic pathw ays of m onote rpenoid indole alkaloidsha s
be e npurs u ed che m o taxono mists o rphyto chemists for m any ye ars, a nd partic ular
attention ha sbee nfo c u ss ed o nthe e arly stage･ Un tilno w aglu c o sidic alkaloids,
stricto sidin e, ha sbe e nrigoro u sly pr ovedto be t ru e and unive rs al inter mediateto all
m embers ofthisgro up･ Re c e n tlyKutchan ancI Zenk8)su c c e eded in purific ation a nd
cloning Ofstricto sidin e syntha se, an en zyrne whichc atalyze sfor m atio n ofstricto sidin e
(3)fro m tryptamine(1)and s e c ol()garAn(2). This w ork w a sn o tedas the first
attain me ntofCD N AcloningOfa n alkaloid-form ingen Zym e.
Fig. ト1
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T heindole alkaloidsderived fr o m trypt amine a nds e c ol ganin c a nbe cla s sified
into8type s, a c c ordingt o the struc tu l
･
alchara c teristic s oftheir skelet o n s･9) T heyare :
c orynanthe a n- or C-type,vinc o s an - or D
-type, valle sia cho t a m an
- or V -ty pe, strychn an -
o rS-type, a spido spe rnata n- or A
-type, ebur nan - or E-ty pe, plu m era n- or P
-type a nd
iboga n- o rJ-type.
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6The8type s ofthe s econdclass ofindole alkaloids c an bedi
vided biogenetic ally
into tw o m ain gr o ups; The C- , D
-
･ V - , S- a nd A- type s C OI-tain a skeleto n with a
n onr e a rra nged s e c ol ganin m oiety a nd E
-
,
P- and J-type s with a r e ar r a nged
se c ol gaI血 m oiety･ T his a rgt-I-1eI-tis c onfir m ed,in addito ntothe s
imilar skeletal
c o n stitutio n swith know n abs olute c onfigur ation show the s am e COI-figur ation a tC
1 15
ass e c ol ganin atC-7. T he aikaloids with are al
･
rangeds ecologa nin moie ty(E- , P- a nd
J-ty pes)do n otpr esent a unifor m cha racteristic with re spe ctt o their c onfigur ations, a s
w a s the c as eforalkaloids witha n()Ill
･
e an
･
allgedse cologa nin m oiety･
K isak臼r ek e t a11)have propo s早dthe■biogene tic relationships ofthe 8 m ain
skeletaltype s ofthe m onoterpenoid indole alkaloids which are show nin Fig･ ト3･
Compo血d D 3ais obtained from the condens ation oftryptamine withs e c ol ga nin･ All
ofthe skeletaltype s c an bederived fr om D3a(c o mpoundsr epres e ntinginter m ediate s
thatha v e n otbe e nis olated fro mpla n ts a rede signated o nlyby n u mbe rs e･g･ 2a, 4a)A
S kele to nD3a c anbe co n v erted int() c o mpo und I byopening ofthe C(17)- 0 - C(21)
bond via2b I Fr orn c o mpond 1, c o mpou nds2b
l
,
2 b2
,
2b3
,
a nd 2c c an be obtain ed
withoutr earra ngem ent, o r struc tu re2abyrea rrange m c,nt ofthe se c ol ganinportion of
the m ole cule. Ringfo r m ation betw e en C(2) a nd C(3)le ads to c ompo und 2 b･
Inte r m ediate s2bl
,
2b2
,
a nd 2b3differfro m e a ch othe r o nlythr o ughr ot aio n about
the C(14)- C(15)ald C(15)- C(1¢)bollds l
●
e Spe C tively･ Ring clo s tlre Sbe tw e eI C(2 1)
arid N(b)in 2bl, and be tw e en C(1 7) and N(b)in 2 b2 give ris e t o the m ain
c orynanthe an -type skeleton C3n andthe m ain valle sia chot a m an -ty peV3, re spe ctively.
A n e w addito nalbo nd betw e e nC(17)-OH andC(21)in 2b3yieldsthebasic skeleto n
of vin co s an gro upI)3'1. In term edia te2cis obtained byring clo su rebetw e e nC(21)
a nd N(b)inl･ An additionalringclo sur ebetw e e nC(16)a nd C(2)in 2cyieldsA 3,
the fu nda m e n talskele亡o n ofth巳 a SPido sperm at a ngro up. Starting with A 3,S4 is
obtainedbyan otherringfor ma tion betw e erl C(3)and C(7). On the o therha nd, ring
clo stlrebet w e eI-C(21)alldC(7)yields.A4.
Inter mediate2aisderived fr()n11 bycle av age ofthe C(15)- C(16)bondfollowed
bythefor mation ofa n e wbonclatC(17)- C(20). Ringclo s u rebetw e en C(21)and N(b)
le ads to3a
,
from which 4a andthe m ain skeleton ofplu m e r an gr o up P 4c anbe
deriv edbyadditoエー alrillg Clo st汀e S[C(2)-C(21)alldC(2)-C(16), re spe ctiv ely】. Ring
clo sure [N(a)- C(16)]in 4a yields E 5a, the m ain skeleton ofthe eburna ngr o up.
Cle avage ofthe C(17)- C(20)bond in P 4 for msP 3. Byfu rther r e a ctio ns, the m ain
skele t o n s of ibogan gro up. J7a c a nbe derived fro m P 3. Further r e a ctio n s are
ne c e s s ary, st arting from C3a , D3, V 3, S4, A 4, E5a, P4 andJ7a, to form
derivative s ofval･iou s other skeletaltype s.
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More than 99.8 %oftlleis olatioIISOftheilldole alkaloids aredistdbuted am o ng
threepla ntfa milie s :LogaI血c e a e, Apo cyna c e a e andRubia c e a e･ Hav lng re m arkable
m o rphologic alsi mi laritie s,the s ethr e epla ntfa milie sha v ebeerl Cla ssified bota nic allyin
clo serelation ship whichc allbe sho w na sfollow s･
9):
As c[epiada c e a e
†
､
Apocyn a c e a e
Lo自‾a nia
.
c e a e
Rubia c e a e
T he numbers ofalkaloid is olation ofspe cific skeletaltype sinthethr e epla nt
fami 1ie s ar e show nasfollo w s.1):
S keletal T eS
W ith Nonr e arr?nged W ith Re arra nged
Se c ologaI-iI-PaI
･
t Se c ologaI血 Part
Pla ntFa milie s
Åpo cyn ac e a elO78 19 15 5 1 58
* A b. c o nfig. α α α α α
Loga nia c e.a e 104
* A b. c o nfig. α
Rubiac ea e
* A b･ c o nfig.
49 3 56
608 36 23
83 616 3 11
α ＋β α ＋
‾
β α ＋β
* T he c o nfigur ation atC-15 ofm onoterpen oid indole,alkaloids
Am o ngthefive types ofnon l
･
eal
-
range CIse c ol ga nin moiety, only alkaloids ofthe
C- , D - and V-ty peshavebe en dete cted in allthreefa milie s･ T he ano thertw o type s, S-
l l
and A-ty pes alkaloids are b()th re stI
･icte (1tothe Apo cyna c e a e a ndthe Loga nia c e a e･
W ith re spe ct to the skelet altype switha rearl
･
a ngeds e c ol ga nin m oiety, n a rn elytheE- ,
P- and J-type s, thediffere nc e sbetwe enthisthre eplantfa miliesare r ernarkably gre ater:
onlyApo cyna c e a e s e e m tohavethe abilitytore arrangethe s e c ologa nin rn oiety. Sofar,
no alkaloids with re arr anged s e c ol ga nin m oiety have be en ide ntified in the
Loga nia c e a e a nd Rubia c e a e.1)
Indole alkaloids c o nt;lil- =1g a C9- aI-d CIO- m ()n Ote rPe n e mOietyocc u r o nlyin
o n esut)fami lyofthe Apo cyna c e n e, m l mely, thePlしlⅠ1 erioide a e, a ndnotin the othertw o
s ubfamilies, Cerberoide a e and Echit()ide a s. O fthe seven tribe s ofthePlum erioide a e,
onlyfou r, na m ely, Carrise a e, T乙Il⊃e r na e m onta1e a e, Plu me rie a e and Ra uvolfie ae,
c ontain theindole alkaloids しlllde,rdis cussion･ Sofar
,
therehavebe e n n oinve stlgatio n s
ofthe o therthre etribe s･1) T hegenel
･
a Of Apo cyn a c e aewhich have specie s c ontaining
m o n oterpene ()id indole alkaloidsこIrelListed belo w .10):
SubfamilyPlu m erioide a e
Tribe Cariss e a e
Subtribe Caris sin a e
SubtribeLandolphiinn e
Subtri bePleio c al･plnae
TribePlu m erie a e(AIsto nie a e)
SしIbtl･ibe CI･a Spi(lo spel
･
Ilill ae
SubtribePle ctaneiina e
Subtl･ibeAIstoniin こIe
: MelodL
.
nuS
LJe u CO n O tis
.
' LJa ndolphia(Ca rpodinus)
: PL
.
Cralijna
Hut
_
7teria(Polyado a)
Pleio c a rpa
: Cra spldospe mlLi m
: Go7･u
-
o m a
: AIstonja
To”.dl/1,Zia
12
SubtribeAspido spen natinae :Dip/orhync/lL･(S
Aspidospa r)71a
Geiss o spe ru]
･
7
･L
Sub旺ibeCatharanthina e
T ribeRa uvolfie a e
Subtri beRa uvolfiina e
SubtribeOchro siina畠
SubtribeVane
: R haz),a
Am JOnia
Ca tJlaranthLLil
Vin c a
Haplophyto ”
: Cabuc al
Rauv oljia
: Ochro sia(Ex c a v a ti)
.
･ Valle sia
Kopsla
Subtribe Condylocarplna e :Co ndylo c arpon
ThbeTabe rn a e m o ntane a e : Crio c(.･ras
CallL
'
chilL
'
a(Hedra nthera)
Ste77 m,l ade nia
Capur o n e tta
:Tabern a em ont an a(Pigia ntha, Rejo u a,
Erva ta mia
,
Hazu nt a
,
Pe s chL
'
era, Conppharyngia, rand(lCa, Gabunia)
: Taber711antj･le
Vo a c anga
Schizozygl a
13
T he nu mbers of inv巳StlgこIted spe cie s a nd alkaloid is olations of spe cific
skeletaltypesinthege neraRau,v('lJl
q
a al d HLi7.te rL
'
a ar e Sho w n a sfollo w s1):
SkeletalT p告s
W ith Non re arrangecI
No･ of Se c ologanin Pal
･
t
ⅠIIV eSti ateds ecle S C D V S
WithRe arr a nged
Se c ologa ninPar t
Ra u v oljia 47 407 9
Hu nte ria 4 33 5 2 7 16
14
2. Che mistl･y a nd Struct111
･
e Elu eidatior- of 伽 Alkaloi(ls fro m Ra uvolfia
s u m ail･a n aJack
2.1 Che mistry of the alkaloids
Nam es and stru c t u r e s of indole alkaloicls bo th previo u sly reported in
literature5)a nd is olated fro m o ur re se;-u･ch are s u m arized asfollow s :
Le ave s : harTnan(4), 也 ,
*
β-c arboline(5),
pe r akine(15), tetraphylliQne(9),flqxicorin e(ll),
1anc e o migil e(10), ca6ufilin e(12),pe raksiI-a(16),
r a u St'ltn ne 13 ,
*
10-hydroxystric tamil-e(7), r a u s utran lne 1 4
*
Stem barks
c ompa c tiner vine(17)(o ur re s e arch)･
n ors巳redamin巳(8),5)
*
n e w alkaloids
The kno wn alkaloidsfrom o uris ola tions w ereidentifie cl by ba sing on their
spe ctrosc opic data a nd dire ct c ompa ris o nthe cla ra with tho s ein thelitera tu re. T he
kno w n alkaloids which w ere is olated fro m the le a v es ar ebarm an, l l,1 2)p-
c arbolin e
,
13)perakin e, 14,15)tetraphyllic n e, 16,17)flexicorine, 18)1anc e o migine,
19
,
20) c abufilin e
,
2 1) peraksin e, 2 2,23) 1()-hydroxys tricta nlin e, 2 4) a nd
c o mpacdn e Ⅳin e.
25,26)
The str u ctur e s ofthe above alkaloids are sho wnin Fig･ 2-1, 2-2 a nd 2-3･
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2 StnlCture elu cidatioll()∫the lleW alkaloids
2.2.1 11- M ethoxystrictamin e(6)57)
T he stru c tu re ofthis alkaloidw a sdetermin ed byspe ctFOS COPicdata.
The lH - N M Rof6 show ed three a r o m atic pro")ns, tw o m ethoxylgr o ups and o ne
ethylidene side chain･ T he UV(MeO H)spe c tr u m exhibit ed九m ax(log a)at2 28.
(4.08)and 278.7(3.40)n m whichsh()w ed arom atic s ubstituted indole nin e n u cle u s.
T he EI- MS spectr u mbeha vi(n
. 352(M＋, 1000/a), 32(ll), 293(45), 264(13), 210
(10)a nd 121(9)sugge stedthat the alkaloid is ade rivativ e ofstricta min e(5 7)27,28).
T he H R- F A B MS of6 afforded the m ole c ulario npe ak a tm/z 353.18 64(100%)
(required 353･1865)le adingt()the chemic al forrnula C21f(I25N203COrreSPO ndingto
the m olecularform ula C21H24N203･ This c ontains one m ore m ethoxylgro uptha n
tha tof 5 7･ Fu rthe - ol･e, the
l汁 N M Rspe ctl
･
u m Of 6w a svery similartothat of 57
e x c ept thatthe alkaloid 6 hadon em ore m ethoxylgro up 叩 do n eles s arom aticproto n
tha n tho s e of 57･ Tl-eref()1･e the alkaloid6 w a s ar()--1a tic - m ethoxy s ubstituted
strictamiI-e ･ Unam bigt-()u sa ssign mentOF乙1 1the c al
･bon苧andpr oto n sw ere obtain ed by
using H H-c orrelatioII SPe C trO SCOP y(C O S Y), Cfi- C O S Y, and long- range c oupling
18
(he teronu.cle ar multiplebond c on ne cdvity(H M B C)andc orr elation spe ctr o sc opyvia
long- range c oupling(C O L O C))spe c t工
･
ii･ The 山 ･e eal,Om atic pro t ons displayedthe
chemic alshift s at87.30(1H, d,J = 8.3 Hz),7.1 9(lil, d,J = 2･4 Hz)alld6･7 1(1 H,
dd
,
J = 8.3, 2.4Hz)indic atillgtha tthe m ethoxys ubstitutiムn w a s on c-1O or C- llof
the ar om atic nng･ The
13c- N M Rof 6w asdire ctlyc ompar ed withtho s e ofstrictamin e
(57)28)a nd 10- hydroxys trict a min e(7)(Table2-1)･
Table2-1‥13c- N M R Data(in C D C13)forl トMetho守yStricta mine(6),
Strictamine(57)atld10- Hydroxystrict am lne(7)･
Carboll 5 7
2
3
5
6
7
8
9
10
ll
12
13
14
15
16
18
19
20
21
CO O Me
COO Me
AI{)Me
192.66
5 5.15
5 1.94
3 4.03
5 5.65
138.53
123.64
且且且｡望⑬
且債(凱丑4i
且0 軌苛竜
156.97
36.13
3 2.41
55.80
1 2.9 4
119.71
138.30
53.68
5 1.56
17 1.70
5 5.58
lワo.98
55.15
51.98
36.13
58.4()
138.15
1 23.47
且望5Q 痕且
且望箆｡且轡
且且凱撃3
15 6.1 0
33.62
32.50
5 5.46
12.97
121.02
146.35
53.68
51.55
17 1.68
188.4 9
5 4.7 9･
51.78
33.45
56.08
147.84
11 1.37
且4,亀｡苛⑬
且且塊q感乱
且望且｡芝野
15 4. 6
35.92
3 2.48
55.13
12.93
119.9 2
137.96
53.58
51.60
171.67
Chemic alshiftsin ppm dow nfield fr()m T MS(in C D C13)
T he signals of C-10and C-1 2 in 6 w ere obsel
◆
ved こt=-igherfield by1 4･4 a nd 13･2
ppm , r e spe ctively, tha ntho s e ofstric ta min e(57)anclthat ofC- ll in 6is shiftedto
lo w er field(A 3 1.9 ppm)c o mpar ed with that ()f 5 7･ T his phenom e n o n c an be
interpr etedin te rms of m eth()xys ubstitu tion a tC-llpo sition on the ar om atic n ng･ T he
s ubstituted po sitio n w a s c onfirm ed by H M B Ca nd C O L O Cexperim ents, which
19
show edc orrelations ofthe c arbon havingthe che mic alshifta t8 I 138.53ppm(C-8)to
the sm alle r c onsta ntdo ubletpr ot() n(J I 2.4 Hz)at8 = 7.19ppm (払1 2), a nd the
c a rbo nhavingthe chemic alshift at8 = 55.65ppm(C-7)t othebigge r c o n sta ntdo ublet
l
pr oton(J = 8.3 Hz)a t8 = 7.30ppm (班 -9). The c o nfiguratio n ofethylide n e side chain
and c arbom ethoxylgro up w eredetermin ed bydiffere ntial N O Bte chnique, e xhibitedthe
c orrelatio n s of H- 19toli- 21α, H -15to H -18 and H -14α and H-16to H -15 a nd H-
14P, which w a s sho w n o nFig. 2-4.
Fig. 2-4
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Differential N O B data of 6
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11- m cLho xysl.ricLfu nin e
57 Rl = R2 = H sLricLa min e
7 Rl = O H, R2 = H IO･hydr o xysLrictamine
T he c o mpo u nd 6w a s che mic allyc o nve rtedt obe ll-hydro xystricta min ebytre atlng
withe tha n ethiola nd alu miniu m chloriclein drydichlo r o m etha n e a nd c o mpo u nd 7w a s
als o chemic allyc o nve rtedt obe10- m e thoxystricta minebytre ati ng With diazo m ethane.
T hefor me r a ndthela tte r c o nvertedc ompou nds show ed differe n t spec tr o sc opicdata to
tho s e of 7a nd 6
,
r e spe ctiv ely. Allofthe s efa ctsledtothe c o n clu sio n,6 w a sll-
m e thoxystric ta min e. The alkaloict 6and 10-hydroxystric tamine(7)have the sam e
absolute c o nfigu r atio n a s the c om mon m()noterpenoid indole alkaloids a sjudged from
theirCotton effe c tsin the circul;u- clichI'Oism (CD)spectra(Fig. 2-5, page20).
20
Fig. 2-5‥C D Spe c tra of l トMe thoxystrictamin e(6)andlO
⊥Hydroxystrict a min e(7)
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2.2.2 Ra u s utrine(13)57)
This ne wdark-r edindole
■
alkaloid displayed abs orptl O ninthe U V
(MeOIi)regio n at九m a x, n m(log e)27 7.9(4.23), 478.4(3.4 4). T he lH - N M R
spe ctru m sho w ed sign als attributabletofo uris olatedproto n s of a n a r om atic syst em ,
thr e e m ethoxyl, o n eN - m ethyl, one ethylide n e and o n eC- m ethyl gr o ups. Upon
N aB･H4r edu ctio nin m etha nol 13 form ed a c olorless c o mpo und, which, in tu rn,
u nderw e nt a sponta n e o u s ojd datio nin air to afford the startl ng m aterial. T his
phe n o m e n o nis r eported
i8
,
29) asdiagn o stic oftheiminoquino n e-type alkaloidha ving
a C6H5-N - C- N gr o upi ng. T his as sign m e nt W a s als o s up po rted bythe shift ofthe
13c-NM Rsign alofthe c arbonbetw e en tw onitrog
･
en atom s at8104･Oppm ･ The EI-
M Sspe ctru m of 13 displayed ape ak a ss o ciated&ith M＋ ＋ 2 atm/z 722(16%). T his
M ＋ ＋ 2 io nfo r m ed byathe r m al in sit u hydroge n ation oftheimin oqu l n O n e Ofthe
m olec ule w a s obs erv ed in the sp?ctr aflexic orine(ll)18)(Fig･ 2-2, page 16)and
21
vinc ar ubine 2 9) a s w ell. T he HR-F A B M Sof且3 sho w ed the m ole c ulario n
(M＋2 H＋H)＋ a tm ･/z723･3751( 00 %)le adingtothe chemic alfor m ulaC42H5 1N407
c orre spo ndingtothe m ole c ularform ula C42H48N407. T he s edata sho w edthat13
w a sa 血 - ericiI-dole alkaloid hav lnglmin oqu ln One- m Oietyu nitin the m ole c ule which
w a s si mi la r t o tha of flexic orine(且且)I A n o n-imin oqtlin o n e u nitin13 displayedo n e
arom atic metho xyl, one c arbo m ethoxyl, oneindoline N- m ethyl, o n eC- m ethyl(81.26,
3H, d, J = 5･9 Hz)a nd o n em e thin e(83･04, 1H, q,J - 5.9 Hz)gro ups. The sefa cts
sho w ed that the ll O n-imin oqu ln()エー e u nit of13 w a s aku a m mila ne-type a ndide ntic alto
that ofc abufilin e(12)21,30), whichpo s s e s s e sa nepo xy gr o up at theC19-20positio n･
Un a mbigu o u s asslgn m e nt Of allthe c a rbo n s a ndpr oto n s w ere obtain ed byu si ngH H-
co rrelatio n spectr o scop y(C O S Y), pha s e- s e n sitiv ehetero n u cle a r single qu a rltu m
c ohe r e n c e(P H SQC), and H M B Cspe ctr a. The c o nne ct ed po sitio nbetw e e n a n
aku a m mila n e u rlit?tC- 10 a ndthei min oqulnO n e u nit at C-ll
'
w a sdetermin edby
▼
H M B Cspe ctru m(Fig. 2-6, page 22), whichsho w edthe c o rr elatio n sbetw e e nC-10
a nd H -127 a s w ella sC-llT a nd H-9･ This as signm ent W as S upported in partby a
pha s e-s e n sitive r otatingfr a me n u cle arove rha u s er effct spe ctr o s c op y(P R O ESY)
e xperim e n t, whichsho w edc orr elations of H-12withan arom atic m ethoxylgroup a nd
a nN - m ethylgr o up(Fig. 2-7, page23). T he c o nfigu r atio n ofC- 16, C-16
'
a ndC-19in
13 w e r e confirm ed by a P R O E S Yexpe rim e nt, a s sho w nin Fig. 2 & NOE w a s
obs e rved betw e e nH -18a nd both l1- 15a ndthe m ethylgr o up ofc arbo m ethoxy a s w ell
a sbetw e e nH - 19and ”-2 1P. The refor e, the c o nfigu r atio n ofthe epo xide m oietyc a n
be a ss u m edtobe19R a nd 20R. T he str u ct ure ofthe alkaloid13 w a s cha r acterizeda s
r a u sutrin e a ndthe stru ctur ew a s sho w no nFig. 2-8(page24).
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T he ster e o chemistry ofthe epoxide m oiety lnC abufilin e w a s n otde s cri bed
intheliteratu r e21). T he P ROESY e xperim ent on c abufilin ega v ethe s a m er s ult
r egardingthe c o nfigu r atio n at the C19-20po sition a sin the c a s e ofr a u s utrin e･
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Table2-2:13c- N MR Dataforflexic orine(ll), c abufiline(12),ra usutrin e(13)a nd
raus utranin e(14)
13C 14CCarbo n 11a 12
78.5 1 79.24 了8.67
46.00
50.40
33.94
40.28
133.59
122.44
115.79
157.30
94.82
155.31
30.17
32.22
48.44
177.04
17.25
68.83
9 0.6 4
53.82
.1･O
.19
.01:
.73
.79
.93
.79
.08
.25
.14
.01
.21
.
44
5'6.
3 4.
104.
27.
5 3.
40.
5'6.
158
123
187
145
131
1 64
26.
35.
72
72
5 0.31
172.74
13.75
122.94
139.33
59.ll
51.87
47.08
5 0.ll
3 3,29
42.53
131.79
123.92
115.03
157.59
94.18
155.72
3 3.65
39.27
5 3.88
17 3.20
15.70
65.69
65.91
55.7 8
51.55
5 5.89
33.58
103.95
27.75
53.80
4 0.93
5 6.75
157.97
123.29
187.35
144.91
130.61
164.51
2 6.73
35.73
50.30
172.73
13.72
122.94
139.30
59.15
5 1.89
46.42
49.3 6
33..5 1
4 1.86
131
.
46
123.86
118.02
15(L2 2
94.92
153.88
32.61
3･9.0 8
53.03
173.13
15.55
64,31
65.6
55.15
51.20
55.59
3 4.13
97.26
19.88
54.5 2
4().90
56.82
13 6.10
110. 3
148.89
127.i9
108.20
142.93
25.46
3 4.13
5().31
173. 6
1 3.33
121.09
139.66
5 7.58
51.5 1
5 6,5 7
2 79.77
5l.lュd
5 4.36
35.63
5 9.ll
122.08
125.49
116.80
159.88
95.78
157.82
32.23
29.55
5 1.3 2
14.52
12.99
17.52
.80
.05
.39
.58
.00
.67
;40
.06
.10
.88
.86
.74
.74
.34
.82
.31
.92
od
9
5
3
6
8
0
7
6.
6.
3.
5
8
4i
･2
3
5
2
1
1
5
3
10
2
5
4
58
159
124
188
146
166
157
27
36
5 1.1
174.1
4.1
4.6
0.1
9.8
2.4
1
12
14
5
5
3
5
6
7
8
9
10
ll
12
13
14
15
16
17
18
19
20
21
C(X)辿
ArO辿
N Me
うて
3-
5
'
6-
7■
8
'
9
'
10
ll
12
13
14
15
16
17
18
19
20
21-
CO O出立
ArO出立
N出土 27.57
C he mic alshiftsinppm do wnfield from T M S
a)inCD30D, b)in D M S O
-d6, C)in C D C13, d)The se sign als m aybein te rcha nge able
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2.3 Rausutralline(14)57)
This redin〔tole all(エLIoi〔1exhibiteしIII-1- N M Rspe c tru m-si mi larto tha t
of且3, exc ept thatithこ1S One m e thoxyl grotlPle去s tha n tho s e of 1 3･ T his w a s
s upported bythe EI
- M S, w hich displayedpe ak a s s o ciat edto M
＋ ＋ 2 ai m/z 708
(16%) a nd the H R- F A BMS aff()rded the m ole c ular pe ak (M＋2 H十H)
＋
at m/z
709.3606(75%)andanotherintens epe ak at7 47･3 170(100 %),le adingto the che mic al
fo rm ula C41H49N407 and C4 1H48N407K , re sppctiv ely･ T hu s, the m ole c ula r
fo r mula of14 w a sC41H4 6N407･ The
13c- N M R()f 1 4 displayed very simila r
patter nto that of 13, exc ept for ( m e c urb( mles sin 1 3(Table 2
-2, page 25)･ T he
sign alof C
-20(8 90.64)in 1 4w a s
･
(〕bs er veda t1()w e rfield by24･7p pm a s c ompared
withthe c orr e sponcling signal of 13･ The slgnnls oftw o e ster c arbo nylgro ups w ere
obs erved at8177.04and 17 2.74ppm , thela tter()f which w a s a s signed a s a carbonyl
ofa c a rbo m ethoxy gl
1
0uPl nthe vinc o ra n e m o･ie ty･ Allthe s edata w ere reminisc entof
c arberoline(58)21,30)forthe aFu am mi 1ane u nit,in whichthe c a rbo xylgr o up at the
C-17po sitionisconde nsed withthe C-20po sition ofL
･he epoxide ri ngin 13, re s ulting
in thefor mation ofthe5- m em bered la c tone ring. The c o nne ctedpo sition ofthe se tw o
m onom ers w a sthe s'am e a sthatof 13, which w a s c onfir med bythe c on
･
elatio n sin the
H M BC a ndPROESY spe ctr al Bioge n etic ally, 14m ghtbe de riv ed from 13, s othe
c o nfigu r atio n atC
-19a ndC-20in14c o uldbe a ssu m edt obeR a nd S, r e spe ctiv ely･
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The C Dspe ctra of rausutranin e(且4)a ndr a u sutrin e(13)sho w ed ve ry similar
Cotto n c u rv e s
,
implyingthattheyhave the sa me abs olute c o nfigur atio n(Fig. 2- 10).
Fig･ 2-10:C D Spe ctr a of Raus u trin e(13)a nd Ra u s utr a nin e(14)
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2.3 Fullassign ments of13c- NMR of flexic orin e(ll)a ndc abufilin e(且2)
Flexico rine(ll-)andc abufiline(12)w er epre viouslyis olated from
Ra u voljia r ejlex a18)and fro m Ca.bu c ala c a uda t a21), , espe ctively. T he 13c- N M R
a s sign me nt Of both c om pou nds w ereinc o mplet ely reported bybothre s ea rchgr oups,
28
e･g･ the po sitiol-S atC-3, C-5, C-17, C- 6
r
anci C J 4
1
oL･
'
fle xic orine･ As sigrl meI
■
1tS
statinghere of bothc o mpou llds w ere det ermiue〔1bybasil-g On H H- CO S Y, P R O ESY,
P HSQCand E M B Ce xpe rim ents, fo u ndthatthedifferent a s sign m e n tfro mpr e vio u s
r eportswere the a ssignm ents atPOS'itions ofC-1 6, C-17, C-3
'
, C- 6
r
, C-8
'
and C-ill
in fle xic orine(ll)and C-3, C-5, C-16, C- 21, C-3
'
, C-6
■
and C-19
f in c abufiline
(12)I T he c o mparis on ofalla s signm entsboth in pre vio u sly reporteclin thelite r at ur e s
a nd o ur as slgn m e ntS ar e Show na sfollo w s :
Table2-3 ･･ 13c- N M R Dataforflexic orine(ll)andc abufilin e(12)
Carbon lla 1 1a 1 2 1之C
2
3
5
6
7
8
9
10
ll
12
13
14
15
1 6
17
18
■19
20
21
C (X地
AIq丑塵
N 地
2
3
5
6
-
7
t
8
-
9
-
10
-
11-
12'
79.2
50.8
54.0
35.2
58.6
121.5
125.0
116.3
159.3
95.3
157.2
3l.8
29.2
213.7
5 0.8
I2･7
117.0
137.1
55.6
55.7
33.8
104.5
41.6
54.0
26.9
57.7
146.1
124.3
188.0
159.3
130.8
a
d
也
d
79.77
51.lュd
5 4.3 6
35.63
5 9.l l
1 22.08
125.49
11 6.8 0
159.88
95.78
157.82
32.23
29.55
51.3 2
214.52
12.99
117.5 2
13 7.80
56.05
56.39
34.20
I 05.()()
28.67
5 4.4 0
42.0 6
58.1()
15 9.8 8
124.86
188.74
14 6.7 4
131.35
8().2
54.2
.4
.9
.()
.
.6
.9
･
.0
,6
.4
.7
55
34
43
132
12l
1 20
157
95
15 4
3 43
39.り
47.6
173.6
16. 1
65.4
6 6.1
55.5
5 1.4
55.8
34.2
97.9
41.7
56.3
2().6
57.8
137.1
1()9.2
15().4
128.8
11 1.3
78.51
46.42
49
33
41
13 1
123
118
156
94.
153
.3 6
.
5 1
.86
.46
ト
.86
.
.02
;
.22
9 2
･.88
.61
.08
.03
.
.13
.55
.31
.61
.1 5
.20
.49
.13
.26
.8 8
.5 2
.9 0
.8 2
10
03
89
3 2
39
5 3
173
15
64
65
55
51
55
34
97
19
5 4.
4 0
56
136
110
148
127.19
1 08.20
29
13
14
15
16
17
18
19
-
20'
21'
C OOMef
ArO Me.
N Me
'
165.7
28.3d
3 6.5
50.7
1_73.5
13.8
124.1
139.6
59.2
52.0
166.34
27.31
36.92
5 1.10d
17 4.19
14.15
124.63
140.16
5 9.88
5 2.2()
14 4.0
26.6
34.2
51.2
174.0
13.7
125.0
140 3
58.6
51,0
57.3
27.7
142.93
25 A 6
34.13
50.31
173. 6
13.33
1 2 1.0 9
139.66
57.58
51.51
56.57
27.57
Chemic alshiftsinppm dow nfielcl fl
･
Om T MS
l)pr e vio u sly report
.
ed
,
2)o u r as sign ments a)in C D30 D, b)in pyri d ine-d5, C)in
D M S O-d6, d)T he s e signalnlaybeintel
･
Change able withinthe s a m e c olu mn
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3. Chemistry a nd Sh
･
u ctu‡･e Eiu c孟dat主oi- Ofthe Auialoids fl･ O m fgu nieria
ヱeyla nic a (Retz) Ga rdn. e x T hw .
3.1 C he mistry ofthe alkaloids
Na m e s and str u ctu r e s of indole alkaloidsbo thprevio u sly reported inthe
literature5,6,7)and is olated fro m o u rre se archare s um m arizeda sfollow s :
Le a v e s :3-epi
-dihydr o c orymin e(20),3- epi-dihydr o c o rymin e3- a c etate(18),
3- epi-dihydro c o rymin e17- a c etate(19), n oris o c orymine(35),
c o rymin e(23),picralin al(27), pic rinin e(28),1a n c e omigin e(10),
geis o s chizol(2S)25)
: is o c o rymin e(34), v oba sin e(31), eburn a m e nin e(4 9)6)
: corymin e(23), 金宝 幽 ,
*
幽 ,
*
地 軸 ,
*
馳 ,
*
pleio c aq)a min e(33),tubotaiwin e(39),
17 S 17,4
-
,
5'
,
6' -tetr ahydr o usa mbare nine(66),
17 R 17
,
41
,
5'
,
6' -tetr ahydr o u s a mbar enin e(67),
軸 迦 迎由 &也針,
*
defor mylcorymine(6S),
fluor o c arp mine(69)and地 理 班 魁
*
(o u r r e se ar ch)
*
n e w alkaloids
Ste mbarks :gemia nin e(36), kopsinine(40), pleio c aTPa min e(33), tubotaiwin e(39),
eburn amine(42), no rpleio m utine(S5),pleio m utinin e(53), 19
.
- epi-
pleio m utimin e(54), 10-hydr o xy-I6- epi- affin ne(32),yohimbol(29)7)
:is o ebu rn a min e(45), 0 - ethyleburn a min e(44),pleio c arpa min e(33),
ebur n a min e(42), 0- m ethyleburna mine(43),
31
0 - m ethylis oebu rI-amin e(46),dihydro c orynanthe ol(26),hydr o xy-17-
de c arbo-lleth()xy- 16-dihydr o epiajm alicine(56),yohimbol(29),
epiy()himbol(3 0), tuboxenine(41)6)
:(＋)- ebu rn a m onin e(48),(＋)- eburna m enin e(49),
(＋)-is o ebuェー11a---i°e(45),(-)- ebし汀11amin e(42),pleio c arpa min e(33),
tubotaiwine(3()),pleiom utinin e(53), yohimbol(29),
stricto sidin c a cid(5(),
[o u r re se arch]
htlllterio side 51
,
*
出 血
*
*
n e w alkaloids
The kn() w n alkaloidsfro m ()ur is olatio n sw ereide ntified byba sing o ntheir
spe ctro sc opicdataphysic al nd che mic alpr()parties a nd dire ctc o mparisio nwiththo s e
datainthelite r ature;i･ e･ a)fronlthele ave s;c orymin e(23),31,3 2,33)pleio c arpa min e,
(3 3)37)tubotaiwiI- a(39),38,39,4()) 17 S 17,4
7
,5
･
,6
.
-tetr ahydro u s a mba r e ni e
(66),56)
'
17R 17
,
4-
,
5･
,6
1
-tetrahy山
･
ousamba re ni e(67),5 6)defor mylc o rymine(6 5),
31)fluo r o c arpamine(69),3(),5 5)la n ce()migine(10),19,20) b)fro m the stem barks;
(＋)- eburn arnonine(48),3 4,35,3 6)(＋)-ebu r nam enine(4 9),34,3 6)(＋)-is o ebur n amin e
(45),34,3 6) (-)-ebur namin e(42),3 4) pleio c arpamin
L
e
, (3 3)3 7) tubotaiwin e
(39),38,39,4 0)pleiorn utinin e(53),4 1,4 2,43)yohimbol(29), 44,45)stricto sidinic
a cid(50). 46
-52)
T he str u ctu r e s ofthe ab()ve alkaloids are show nin Fig. 3-1t oFig. 3-6.
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3.2 Stru ctu re elu cidation ofn ew alkaloidsfrom thele a v e s
3.2.1 Co ryzeyla mine(37)58)(Fig･ 3-2, page33)
Thisba se w as obtain ed as an a m orpho u spowder,[c(]D
25 -24･OO(c
= o.25, M eO H). T he m ole c ularf()rm ula, C44H52N407, Obtain edby po sitiveモI R-
F A BM S[Calcd. 749.3914,fo uld 749.39 27(M ＋H)十], a sw ellasthe UVspe ctru m n m
(loge):207(4.69), 263(4.27),287(4.05), 295(3.98), and3 20(3･55),indic atedthat
this n ew compoundshould be adhn eric n101e cule c ornposed oftw o m o n ote rpenoid
indole alkaloidshavingindolic and indoline chro m ophore s･ The
lH N M Rspe c t rum of
37 in C DC13 ga v e a C OrnPlic at edchart, butbycha ngi ngthe m e a s u r e m e nts olv e nt to
D MS O-d6 0rPyridin e- d5 ,itbe c am e cle ar a nd simple･ A similarphe n o m enonis
obs er ved fo rthe N M【R spectr um ofc o rymine(23),
32,33)which w a s sim ultane ously
･is olatedfrom thele ave s ofthisplant as 乙I m ain alkaloidalc o mponentshow ninFig･ 3
-7
,
c orymin e(23)exists a s an equilibriM n mixtul
･
e Oftw ohe mia c etal fo r m s(23a a nd 23c)
a nd a n aldehyde fo r m(23 b)in CDC13 S Olutio n･ T heir ratio(23a :2 3b:2 3c)is
appro*im ately3:1:6･
Fig. 3
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In D M S O-d6 0rP yridin e
- d5 CO ryn.il-a(23)take s ahe mia c etalform (23c), which w a s
c o nfir m ed by obse rva tio n of N OB betw e e nli
-9 a nd･ H -17･ Itis qulte･ Obvio u sthat
c o rymin e(23)is on e ofthe c omln ne ntS Ofthedim ericindole alkaloidfr o mthefinding
that the 1 3c N M Rspe ctr u m oF 37 contains ･ alm o st superimpo s able peaks
c orre spo ndingtotho s e ofc orymine(Table3-1)･
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Table3-1:13c- NM R Data･fbr Co'･yllline(23), Coryzeyliu-一ine(37)a nd
Defo m ylc oryzeylamine(38) (Fig･ 312, pLlge33)･
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Ba s ed on the m ole c ularfol m lla ()f 37,the c o unte rpart ofc o rymin e, having a nindole
n u cleus, c o uld be c o n side red t obe C22H27N203･ The
lH- N M Rspe ctr um of 37
sho w edthat the n on - c()l
･
ymin eparthad anin clolerlnghavingn O S ubstitu entatthe C
-9
,
10, llor12po sitio ns, a nN - m ethylgroup, a carbom e thoxylgroup, a nd an ethylide n e
side chain. Fu rther mo r e, thepr es enc e oftw ois olated m e thyle n egroup(2H-17
.
)and
2 H-21
T
), a nd C H-CH2 a nd C H-CH2- C H fu nc tions w a sdem onstr ated bythe H Ii-
cos yspe ctru m ･ In the
13c- N M Rspe ctru m, the e xist e n ce ofo n equ aterna ryc arbo n
(c-16
'
), three m ethine c arbo n s(C-3
'
,
5
f
a nd 15
1
),fo u rrn ethyle n e c arbo n s(C-6
'
,
14'
,
17t a nd2 1
t
), a ndthre e m e thylc arb()IIS(C-18
1
, N - M e
t
, and OMe
l
)in the aliphatic
r eg10n and ft-rtherm or e elsv en c u rb()∫-Sdueto anindole n ucle u s, a n ethylide ne, a nd a
c arbonylgroupin thelo w erfieldw ere observ edin regardtothe n o n
- c orymin e u nitin
3 7･ Allthe above pr ot( m sw e r e c orrelated withthe corre sponding c arbo n sinthe
pha s e
-s e n sitive H SQC spe ctru nl ･ T heinform ation from the H M B Cspe ctr u m(for
exa mple; C2
'
→ H -3
.
,
H -6.
,
C5
-
→ N- M e
.
, H -15
-
,
H -17'
,
H -21t
,
C 7I → H -6
-
, C14
1
ぅ H -15
-
, C15
-
ぅ H -1 9
1
,
H- 21'
,
C 16- ぅ H -6
r
,
H -17
■
, C17
-
ぅ 日-5
-
,
H -15
-
, CO
T
ぅ H -17t)enabledto con strtlC t the m ole c ular str u cture ofn o n- c orymin eparttobe a
s a rpagln eSkeleton ･ The st er e o chemistry ofthe C 16
'
po sitio n w a selucidated by a n
abn o r m al chemic al shift ofthe m ethoxy gr oup (8 2.48p pm), which c o uld be
interpr eted bythe a nis otr opI C effe ctoftheindole rlng･ Un a mbigu ous asslgn m e ntS Of
allthe proton s a nd c arbo n sin the c orymin epartin c oryzeylamine u si ng2 D N M R
spe ctra w el
･
e Obtain ed, which de n ( ” stra edthatthe c orymin e u nithada s ubstitu e nt o n
the ben ze n e rl ng･ In the
lI-I- N M Rspe c trum , on esl nglet and a s et oftw o ortho
- c o upling pr o t ons a scribable t() the al
･
o m atic pr otoヮsin the c o rymine u nit w er e
obs e rv ed. In addito n, a G arb(MI SignalatC
-10w a s shiftedtolo w erfield byc a･ 20ppm
c ornpa red withthat ofc orymine･ The s efa c tsprovedthatthe c oryminepartin37 hada
s ubstit uenta tthe C- 1Opo sitio n･ T he con ne c te clpo sition betw e e n the c o rymine unitat
c-10andthe sarpaglne unit w as 〔lelell11ine,d fr om t旭 H MBCspe ctrum , whichsho w ed
the c orrelationbetw e en C-3
'
and 汁1 1(Fig. 3-8, page4 0)･
4 0
r J r J
ユ: コ二 し‖ r†1
CJ L n
｢ヽ ▼ づ ヽ∫ ､ = ヽ
ヽ
マ マ r-～ (V
⊂) ､ 1 (～ O
y l マ
L
‥
(⊃
↓J
+ ⊂) 山 C L :∑ 和
〔⊃ ∽ Z (コ ト L
∽ n:ト1 卜 【‾r) a)
L山 + J ニL: :工n
⊂⊂ U トー 卜 1 - O
U L) u U U
a)也) Illa) (+ (LJ 卜J 卜J Q)
∽ v ) uI Uつ卜J エ コ: ユ: コ二 ∽ rJ
コ コ ∈ ∈ コ二 1
-
コ: ⊃ u コニ
(u (1 ⊃
く⊃ ⊂) ⊂) ⊂) ⊂) CJ ( U u1⊂) † 1 ⊂) ⊂) LC) ⊂⊃ tD O 0
(⊃Tヽ O O 3 こ) O ･ しD ･ T ･1 ･ しn .l 1
･
O LD
･
･ rl) ･ v U7 ⊂⊃ の
y I O l l r) ” Ul ⊂) LP し∩ 亡D し∩ ぐ∪ コこ
1 1 ･ ･ V C J O I N ∝) u つ
r U マ †-1 tn ～ i_) y l (D ⊂〕しO u 1 :r: Lf3 (Tつ F u LL7
ヽ‾t ヽ 1 ヽ '1 1ヽ 1 U
ト U (Jト U ⊂ゴ ト コこ 3C -l rU U) 卜･ CL ⊂⊃I-
Ln =)n二しI J =)ロ: tL) ト n. CL a Z t･+ 三:u+ヱ
y
･ 1 rl1 † 1 (71 Z ヱ L l. U つ ヱ L1_ ∽ i 〔こ皿 ⊂□ ∝ Cr] tLJ n. >
:≡ :王 = 卜 1 U 〔T) L LI L1 ) 【工 a-⊂工 CC 〔r【エ ロ:r= ⊂⊃ ト (I) +
CL a a, C Lつ C ) C ) ⊂⊃ 卜 =-I I 1 ト Il- + I } = = <U U ∽
｢ 1
I
U
rM r r - T' m T [ ｢ M ｢ -T ‾
50 6 0 7 ()
JLJ}JL～
U U
0) Q)
∽ ∽ U しJ
Q) u)
tn ⊂⊃ 卜 J ” V)
u1 ⊂) :⊂ ⊃ コ
ロ) ⊂⊃
⊂) tn c ) ▼1 (LU t D【⊃ CO
･ N 丁ヽ † { しn C ) ln
⊂) ▼ + ･ L n N ･
Ⅴ ○ (ll
o † 1 CU
N
y I
N
∑ :こ ⊂ワ トー
ー
i ト N
ト ･ = ∝ :乙 U :こ ト ー
⊂⊃ ･< { LLCl_ ∽ Z Z
U ⊂) tD , J J ⊂) = =
< CLCr: U U I- U u
｢｢
‾
†
‾
' ｢ ｢ ｢
M
-
～
1
M
｢
L 州
T
-
”
-
T
～-
2 0 3 O il o
P Pln
U
a
≡
コ: -+
二工
>ヽ
CL r U rr) CD しD
▼ 1 O I～ ”
y I Lr) I ▼1 N
I N ヾ
11
LD U> t 8
J 亡凸 + m
N ∑ 〔亡: Ln
:工 = =
ト
ー ⊂⊃⊂⊃ ト =⊃ ∽ >
ヱ 0 ⊂⊃:之(⊃:乙 ∑
= エ ∑I+ しJ < コ:
0 >く ロ:⊂) 亡【: u =)
U u+ = n. u . Uつ⊂)
@ t>
心
a
ト
)
J ■ d b a
(コP 0 (こ》
t鼻 Te a)
て pr
‾ 亡 〉‾ I.I-くヽ くク
′t::)
I
く∋
LJ I‾-一 O
J>
(=)
∈
a
Cl
U
□〕
ヽ丁 :≡
ロ1 エ
』
m;
'
萱
㊥警蔓芸
凹空軍苧
『烹≡琵
0
b>
J
O
-◎や
- r
-
～
∩
マ
′
- ‾ ヽ
ヽ
｢ -
r l
ヽ ー
a)
E:
･ rl
E:
n3
rJ
h
a)
N
>1
h
O
U
しH
O
E
P
h
JJ
U
a)
P+
∽
U
ロ〕
ヽ r 一
Jまl
ロコ
C O
I
｢▼1
1
日l
･ rl
h
I +
▼ 1
1
紅】
4 1
rJ ～
エ コ: q C)
N O
亡D Cn VM O
LD LD V O
o ⊂) CT) rU
ヾ1 r l Ln
r -I
L
‥ ‥ ⊂】
ヰJ
.+( ⊃ LリCL ∑ 和
(⊃∽ Z ⊂) トー-L
U〕〔〔 = l - O3 A)
山 + +:⊂ = n
a:U トー l- ト ロ
U
～ N T J ～ a)
コ:= コ: :⊂ (n 卜J
∑ ∑ コ U
■
工
N O
o N ⊂) く⊃ ､づ ⊂) m tD ⊂) tD 0 O
⊂) ･ C) ･ †1 ･ N T
'1 '
1
m
･
O tLI O CD
o tD O LD Ln ” Z
⊂) cn ⊂) ▼ 1 L n
Ln ぐU Ln m ⊂)
LD コ: LD Ln
▼ 1 ▼ 1 ▼･t U
⊂コ ト U ⊂コト Z :玉 - l N U) ト n _ (コト
ロ:L U =〕 白: uJ ト m CL n_ Z = 芝 tJ ヱ
tL u7 :ZLL U l < ⊂= CO仁)ロ: 〔0 しLJ CL >
cD CCI ロ二【エ ∝ 仁: 凸:〔 江:α: ⊂⊃ 卜 - ∽ J
⊂) (⊃ = = = H = = =lづ < u U ∽
｢ヽ
T<
I
コ:
T
■1
U
=〉
Z
〔工】
⊂)
U U u U
(D Q) Q) a
∽ ul くハ ∽
コ コ ∈ E
く⊃ ⊂〉 ⊂ ) 0
(:⊃⊂) ⊂〉 C)
I ･ (⊃ く:)
- { ru ⊂) O
d
r l N
.
⊂) ～
く:)
｢､
yLl n 1† り m
: ≡ 三 = =
C LCL a a.
しJ U
Q) a)
～ Ln Uつ
コニ :⊃ コ
†＼ m tD ⊂) C)
■
∇ d Lf) ⊂) Cn
･ U7 rU ･
卜 I O ～
ID で り (∫)
可 y l
m
(⊃ ト
'
Z 卜･ >
亡工 Z u :監 トー
しL C L【乃Z Z
J + ⊂1 ト1 =
L) U l - U U
>- u u
∽ n 】 qJ
〔⊃ ∽ uI
Z
a_ N しD ()ニ⊂ M C〉
>､ ロ1 く⊃
CL 柑 卜. ～ V く⊃ ロ｢ m
- t 勺
●
rrl . ･ v l
† づ しrつ
･ (=⊃ † +
I >- ｢ヽ
ln ∽ ( D
+ ⊂) 二こ V
～ Z こ) LD
エ 0_ 之
ト
･ 亡コ ⊂コ トー :〕u7 >- ∑ Z
Z (⊃ ⊂) :乙 【⊃Z ∑ 卜- H
エ 芝 3:I一 uJ 句: :∑ ⊂う <
⊂⊃ 〉く(工 ⊂) (工 u :⊃ U r ⊃ LD
U u + = n. し+ 【n ⊂J く f a.〔工
EQ
ry1
I
n
LJU
㌍
I J )
4 5 6 7 18
‾ 勺-
-
Ln
‾
しD
■‾- rヽ
Q l
, A
)
()
皮)
0
L
▼ l
JL
●
T
Sb -
○
○
●
l◆･
P - O
T
卜 =LJ+1
(
r､
rYl
ヽ ■- ■ ′
Q)
仁
I ,1
蛋
”
rl
”
Q)
N
>1
H
O
U
しH
0
∈
コ
H
JJ
U
Q)
臥
∽
”
Uつ
0
2:
P+
CTl
l
rll
●
Dl
･
rl
也
>-
∽
⊂)
r l Z
tD CL
>
卜 CL
マ ▼ ぺ
tn
O:I _J
rり N
:こ
0 1 Z
緋萎
凹
'
g占uj
⊂
司ん 岩呂
▼+
y l
∫
EQ
Ol
I
ロコ
42.
T his a s slgn m ent Wa s S uPp()rted by a phase
- s e‡-Sitive NOE SY experim ent, w hich
sho w edthe c orrelation betw e en H -3
.
andH -11pl
･
OtO nS(Fig. 3-9, page41)･ Fro nthe
Dr eiding m odel a n alysis, the orient ation ofthe C
-3' po sitio n c o uldtake onlythe R
c onfigur atio n(C 3
-
-βH)in order t o avoidserious steric
lint erferenc ebetw e e nthelarge
c orymine n u cleus a ndthe c arbo m etho xyfunctio nin the s arpagl n ePart, Which w a s
s uppo rted bythe c oupling c onstan tof H
-3. (bro ad do ubletJ - 11･9 Hz)I T he
stere o che mistry at C-17ofthe he mia c etalpo sitio n w a spr ovedto be R by NOB
obs e rv ation be tw e en H -9 a nd 班- 17, analogoLIS Withc orymineits elf. T he e thylidene
-
s
configu r ation(C-19a nd C-19
'
) w a sthe E -for m, w hich w a s c () nfir m ed by the NOB
experim ents･ Fro m the s edata, the structure ofc (n
･
yzeylamine w a s c o n cluded t obe
form ula37.
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3.2.2 Defo r mylc o ryzeylamin e(38)58)
T his base, an a m ()rpho u spowder, [α]D25 -90.4
o (c - 0.24,
M eOH), e xhibiteda similarU Vspec tru mtothatofc o ryz eylamine(37),indicatingthat
this c o mpo u nd w o uldals obe adirn e r c() mpo s edofaninclole anda nindoline alkaloids･
43
the m ole c ula rfo r mula, C43H5 2N406, ()btained fr o m the H R-FAB M Ssp
■ectru m,is
e x actlyle s sthan c o ryzeyla minebyaCOfr agm ent･ T he
lH - and13c- N M Rspe c tr a of
this c ompoun cl, w hich w ere similartotho se ofc oryzeylarnin e, displayedthe e xiste n c e
ofsarpagiⅠ1e aTld c o ry汀山1e mlits. But, tlledis appe ar aI C e Of boththe冗
-17(85､87)and
the C- 17(895.89)sign alsdue t o thehe mia c e talpo sitionfrom this c o mpo u nd w a sthe
definite differe n c ein the N M Rspe ctra ofc oryzeyla mine･ Fr o mthe s edata, this
c o mpo u nd w a s c o n sider edtobe adefo - ylderiv ativ e ofc oryz eyla min e･ Ac c ordingto
the pr o c edt ”efo rthetr a n sform atio n ofcorymin e(23)toitsdefo r mylderiv ative･
31)
c o ryzeyla min e w a str e ated with l% aque o u sKOH indio x a n e atr o o mtem per a tureto
8 0o C fo r15minute sto yield 38in 4 2% yield, whicl- w a side n tic al with natu r al
pr odu ct, ol theba sis oftheiI
･
CIl･1･O m at()gI
･
aPhybeha vior, a nd[α]D, a nd U V, M S, a nd
l= - N M Rc o mparis o n s･ The stere o chemistry at the C
-16po sitio n w a sdeter min ed by
the NOB obs er vatio nbetwe el tllelト18andOMegroups･ T he refわr e,the str u ctu r e of
this c o mpo u nd w a s c o n cludedtobedefo r mylc oryzeylamin e(3 8)(Fig･ 3
-10
, page42)･
coryzeylamin e(37)anddeformylc oryzeylamin e(38)ar ethefirstexample s of
dim ericindole alkaloids, which are c o mpo s ed ofs arpagl ne
-type and e chit a mine
-type
m onote rpe niod indole alkaloids･
3.2.3 Na- De m e tbylc()rymine(22)59)
Thisbase w a s obtained a s a na morphouspo wder,【α]D
28＋12･Oo(c
- 1.2 5
,
CH C13)havingUV abs orptio n(MeO H)at205･0, 241･6 a nd 297･8 n m which
is v erysimila rtothatofcorymin e(23),indicatingtha this compo u ndsho uld ha v e a n
indoline chr o m opho re･ T he m ole c ularfor mula C21fI24N204 Obtain ed byH R
- M S
(fo und:368.1743, r equired :368･1736)is exa ctlyle s stha n c o rymine(23)by aC H2
fragm en t･ The
l= - N M Rof 22 in D M S O- d6displayed very similarPatte rntO that of
c o rymine, show ed four ar()m atic acljac entprotons,thre edo ubletwith a sm allcouplilg
c o n st alltPr oton s at86.64(d, J = 4･6Hz), 4･94(d,J = 4･6 Hz)a nd4･17(d;J = 4･2
Hz)ppm , a c arbom ethoxylgroup at83･75pprn and a
'
n ethylide n e side chain, exc ept
44
thedis appe ar ance of N- M e slgnal･ T he thre edo ublet sm allc ouplingc onst a ntpr o t ons
at8 6.64, 4.94 and 4.17ppm sho w c o upling pate m l上ndchepic alshifts c orre sponding
to the 17- O H, H -17a nd fI- 3 of c o rymin e(2 3), r e spe ctiv ely･ Un a mbigu o u s
a s s lgn e m ntS Of allthe c arbo n s and proto n s w er
-
a obtain ed by u s l ng H H-CO S Y,
P H SQC a ndI‡M B Cspe ctr a･
13c NM Rof 22exhibitedalm o sts uperimpo s ablepe aks
c o rrespo ndingto tho s e ofc o rymin e(Table 3-2, page45), exc epto n em ethylc arbon
le s s and the che mic alshifts ofafe w c arbons. Tho s eof C-3 a ndC-12 in 22are shifted
tolo w erfieldc o mpa redwiththose of 23(A = 5.22a nd3.7 2ppm , r e spe ctiv ely)(Table
3-2
, page45). T his c a nbeinterpreted bythedis s appe ar e n c e ofthe”- stericinter a ction
ofthe Na- m ethylgr o up･ Fr o mthe aboveinfor m atio n c o mpo u nd 22is c o n side r edtobe
N訂de m ethylc o rymin e･ The c o nfiguration ofthe e thylide n e side chain a tpo sition C
-19
w asE, the s a m e as that of c o rymine which w a s s upported by N O Re xperim e nt,
displaylngLthe c orr elatio nbetw e e nH
119and H-21･
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Table 3-2 :1 3c- N M R Data for C()r ymin e(23), Na - De methylc o rymin e (22),
Defo ITnylc orymin e(65)a ndNa- De m e thyldefo r mylc o rymin e(21)･
No 23a 22a 65 2 1
2
3
5
6
7
8
9
10
ll
12
1.3
14
15
16
17
18
19
20
21
C O OⅣk
_
C CX)Me
NMe
1
1
1
I
1
1
1
1
1
96.31
68.52
56.75
39.()()
61.87
34.00
24.01
14.63
27.24
02.85
52.09
29.()1
3 2.75
51.73
94.32
13.76
20.25
4 1
.
18
57.41
51.73
7 2.63
27.1()
2
4
3
2
1
3
2
4
1
7
8
･6
0
･5
｢5
i8
■8
,4
93.5
■
73.7･
5 6.4
38.8
62.2
13 4.I
124.7
115.6
126.9
106.5
152.4
29.4
3 2.8
50.9
94.2
13.6
119.9
14l.2
57.33
51.61
172.67
97.04
66.76
5 5.13
43.08
56.59
137.83
122.53
116.93
127. 5
1()3.42
149.45
3 7.22
34.99
48.21
13.44
1 22.80
138.70
57.88
5 1.62
173.66
26.40
2
5
9
2
6
7
3
9
9
･1
4
9
1
侶
94.6■
67.9
54.4
42.6
57.2
138.2
123.
119,1
127.
108.9
147.8
37.1
35.1
48.0
13.54
124. 5
137.00
57.36
51.74
173.40
chemic alshiftsinppm dow nfield fro mT MS, a)inD M S O
-d6, b)in C D C13･
3.2.4 Na- De m ethyldeF()llTlylc o rymine(21)59)
T hisba s ew a s obt ained a s a n am orphous s olid, displayeda similar
u vspectru m a sthat of 22,indic atingthat21 haye anindolin e chro甲OPhor e･ T he
m olec ula rform ula C20H24N203, ()bt aine cl fro m the H R
- M S(fo und :34 0･1796,
required :340･1785)spectru m , .is e x a ctlyle sstha n22 byCOfr agm e nt･ The
lH a nd
13c NM Rspectr a of 2lwhich w e r eve ry simila rto tho s eof 22, displayed the
existence ofc o rymin e-ty pealkaloid. Thedisappearanc e of bo ththeH
-17(84･94ppm)
a ndtheC-17(8 94.25ppm)sign alsduetothehe mia c etalpo sitionfro mcompound 21
w a s the difinite differencein the N M Rspe c tra of 2 2･ From the s edata, alkaloid21
w a s c onsideredto be clefor mylclel
･iva tive of 2 2･ The che micaltransfo r m atio n of
c o rymine(23)todeformylc ol
･
ymille(65)using aque ous K O =w a sreport ed･
31) The
46
alkaloid 2 was tre a ted with alkalin e under mo clified c onditions(loo/a aqu e o u s
NaO H/m ethyle n e chloride, c at･ tetr a
- n - butyla mTTm nium hydr ogensul fate, r o o m
te mperature)to yieldthe alkaloid 2 且in 61 %yield, which w aside ntic al with na tur al
prod 叫 O ntheba sic oftheir chr om atogr aphic beha vior, andU V, MSa nd
l= - N M R
(500 MH z)spe ctr al c o mparis on s･ T he ste r e o clle mistry at the C
-16 and C-19
(ethylidene side chain)w e r edete rmin ed bythe NOBobs e rv atio nbetw e e nH
-15a ndH -
16, a -19and li-21, r e spectiv ely･ T he r efore, the stru cture Of21w a s c o n cludedto be
Na-de m ethyldefor mylc o rymin e(21)(Fig. 3-12, page44)･
Thepo s sibilitythatNa-de m ethyldefo r mylc orymin e(21)anddefor mylc orymin e
(65) ar e artefacts deriv ed from ･ Na-de m ethylc o rymin e(22), a nd c orymin e(23)
re spe ctiv ely, c an notbe excluded be c a u sedu ringthe e xtraction steps stro ng a m m onia
w a ter w as u sed.
3.2.5 Nb- M ethyl13α - a min o-s e c o- vo a carpine(70)
This alkaloidw a s obtain ed a s a c ol rle s s s olid, m .p. 154
-155o C,
cD AE23(n m): ＋1.17(200), ＋14.68(210), 0(222), -2.33(2 29), 0(237), ＋3.03
(243), ＋0.23(266), ＋3.5 0(290), ＋4.19(294), ＋0.47(312),0(332),(c = 0･000260,
M eOH). T he U Vspe ctr u m(九m ax at229.5 a nd284. 6 n m)displayed abs o rptio n s
typicalofa nindolederiv ativ e･ T he m ole c ularfor mulaC22H29N303 W a s Obtain ed by
H RI MS(fo und 383.2 208, r equir ed 383.2207). T helH - N M尽spe ctr u m sho w edfo u r
ar o m ati6adjac e ntpr oto n s, tw o3 H- singlet signals at82.51 a nd2.38, o n e singlet-
m ethyle negignalat83.66a nd o n e ethylide n e side chain. The s earereminis c e nt to the
s arpagin e-type c o nge n e r m oiety ofc oryzeyla mine(37), and defo rmylc o ryzeyla mine
(38). T he m ole c ularfo rmula of 70 sho w edthe pr e s enc e ofone additio n al nitrogen
ato minthe m ole c uletha ntho s e ofge n er alindole alkaloids. This additionalnitr ogen
ato m sho uldbein - N H2 fu n ctio n which w a s s uppo rted bythe H R
- MS spectr u m
sho w edthe m ole c ularionpe ak at383.2208(required 383.2207)c orre spo ndingtothe
che mic al fo m山a C22H29N303a nd s ubs equ e ntial io npe ak at366.194 2(requir ed
47
366.1942) corr espo nding to the che mic al fo r m ula C22H26N203,loss of N HS
fragm e n t･ The - N H2fu n ctio nshoulds ubstitute o nthepo siti9n C
-3 by obs ervl ngthe
che mic alshi.ftofa m ethin ec a rbon(C-3)in70at849.00ppm c o mpar ed withthatof
16- epi- v o a c arpin e(8 80･5ppm;F
･ig･ 3-13,page47),60)shiftedtolo w erfield byc a･
3 1･5ppm is re as o n ablefo rthedis appare nt ofindu ctiv e effe ctfr om the nitr oge n ato m
(Ⅳb) a nd r e a s o n able for a c arbo n ha ving a prim a ry a min e substitutio n･
5 4)
un a mbigu o u s a s slgn m e n tS Ofallc arbo n s a ndpr oto n s w er obtain edbyu si ng
lH -1H
cosy a nd H M BCspe ctr al The畠te re o che mistry ofthe C
-16po sitio n w a s elucidated
bya n abn o rm alche mic alshiftofthe m etho xy gr o up(82･38ppm), whichc o uld be
interpr eted bythe a nis otropIC effe ct oftheindole rlng･ The o n e
-dim endo nal differ e ntial
NOE ex
.p
erim e nts show edthe c orr elatio n of H-19う H -21β(4･1%), H -19 う H -18
(7.4%), H-3 う H -1(1.3 %)a nd 班-3 → H -15(1･9 %)･ The r efo r e70 w a sthu s
dedu c edtobeNb- m ethyl-3α - amino-s e c o-v o a c arpln ea nd thestru ctur e w a s sho wn on
Fig. 3-13.
Fig. 3- 13
17
9 HOH2C
ク′
llも､
N
7
2
H
H O
/
I
5
1 5
16- epトV OaCaTPlne
9
ll
ク′
も､
C O2Me
6
21
I
- ぢミ 9
1 8
N
H
H
ll
g
も､
N
MeO2C
7
H ′
′
H2N
H
3
5
N
17
CH20 H
6
21
ー ーi岩モ 9
Nb
- m eLhyl-3α - a min o-s e c o- v o a c arpin e(70)
MeO2C
7
2N
H
′
5
N
5
1.9 %
I
I
H
17
CH20H
”4
1
プ
6
21
b ､
M
Differ ential N O Bof 7 0
4.1 %
7.4 %
48
Table 3-3 : 13c-N M Rchemic al shifts a nd a s sigl- mel-tSfo r c e ridimine(7 1),5
.4)
hu n teriatryptamin e(68), Nb- m e thyト3α - a min o-s e co - vo a c arpine(70)ands arpagine-
type c onge n e r of 37(S 37)and 38(S38).
Carbon 71a 68a 70a S37 S38
2 136.5 135.31
3
5
6
7
8
9
10
ll
12
13
14
15
16
17
18
19
20
21
COOMe
∈0 0 Me
N Me
2
3
4
5
6
7
8
9
α
'
4 6.9
60.3
20.2
109.2
129.7
117.6
119.5
121.9
110.6
137.3
36.0
33.6
46.9
12.5
118.9
136.0
52.6
50.2
171.8
42.5
121.9
110.9
118.4
12 0.7
139.7
111.1
128
,
3
13 5.7
.76
･
.43
.39
.35
.
48
.45
.72
.9 2
.5 5
.4 5
.4フ
.19
.
.2 フ
･
.4 1
35
60
17
109
129
1 17
1 18
121
1 10
136
35
35
52
70
12
2 0
3 5
51
50
74
42
2 1
1
1
1
1
1
1
1
1
1
1
1
5
6
9
8
4
0
0
6
5
5
4
5
0
4
4
06.70
18.12
19.33
39.55
10.84
27.97
35.92
26.1 24.80
β
' 41
.
4 40.95
.0 0
.00
.55
.00
.23
.45
.9 6
.02
.2 2
.25
.05
.25
.26
.86
.28
.22
.21
.30
.86
.27
.16
.96
1
4
1･
i
1
1
i
1
1
1
1
1
37.
9.
59
17
09
29
17
19
22
10
36
40
3 4
51
70
12
20
36
51
50
74
41
140.20 140.50
1
1
1
1
1
1
1
1
1
1
45.59
61.47
17.97
09.64
3 1.09
1 8.0 2
1 8.5 6
2 1.33
10.47
3 7.65
40.35
35.71
53.70
69.98
12.20
1 9.05
38.50
52.4 1
49.55
7 3.4 2
42.4 0
1
1
1
1
1
1
1
1
1
1
45.76
61.53
17.97
09.52
31.10
18.03
18.43
21.19
10.44
37.67
40.3 6
35.74
53.71
70.02
12.12
18.92
38.5 8
52.37
49.55
73.39
42.37
C he micalshi允sinppm do w n丘eld 丘
･
o mT MS
,
I
a)in C DC13,b)inpylidin e-d5
3･2･6 Hu nteriatryptamin e(68)
Tbis alkaloidw a s obtain ed a s an a m 叩 ho u s s olid, CD △E
25･5(n m)
: -3･9 9(2 0), -69･3 4(220), 0(229), ＋45.43(235), ＋3.19(250), 0(2 63), -4.47
(282), 0(292), ＋3･19,(295), 0(2 97), - 2.87(300), 0(310),(c I 0.000190, MeO H)
havingU Vabsorptio n(MeO H)at222.1 a nd 285.1 n m. Its U Vspe ctr u mdisplayed
49
abs o rpti o n sty pic alofa nindolederivativ e･ T he m ole c ularfo r m ulaC32H38N403 W as
obtain ed by H R- F A B MS(fo u
-
nd : 527.3021, r equir ed :527 3022)･ Substa ntial
fragm e ntions at m/z 180, 152a nd 122s ugge stedthepre senc eof Nb
- m ethyト3cL-
a min o-s e c o- v o a c arpin e-type u nit. The lH - N M Rspectr u m(C D C13 ＋ 2 dr ops of
CD30 D)e xhibited allthe cha r a cteristic sign als of a3-Nb- m ethyl-3α - a min o-s e c o
- v o a c a rpinyl u nit, particularly t w o3 H
-singlets at8 2･55and 2･35, o n egr o up of
is olated m ethyle n epr otoI-S at83･80(d,,) I 11･3Hz)a nd3･67(d,J千1l･3Hz)which
毒
I
ar etypic alforN Me, CO2Me 壬､I-dCH2bH groupsinthis se rie s･ In addito n, sign als
a c countl ngfor nin e othe rproto n s w e r e obs e r v ed, fiv e of which w e rein arom atic
r eglOn･ The r e m al n l ngfou r, c o uld be a s sign edto aC H2CH2Chain･ This sho uldbe
sugge stedthe pr e s e n c e of a s eco ncltrypta min e u nit･ Fro m the abo v einfo r m atio n
r e mindedtothe str u ctur e ofc e ridimin e(71).54)(Fig. 3-14, page50)The13c- N M R
of 68 w a sve ry similartothat ofc e ridimin e(71) (Table3-3, page 48), e x c eptedthe
ap pe ar a n c e of C
-17sign alat870･41ppm ･ T he ap pearan c eofboth H
-17(2 H)a nd C-
17signalsduetotheCH20=fu n ctio n of 68w a sdis appar e ntinboththe1
1H- a nd13c-
N MR spectra of 7 1･ T hisphe n o m eno n w a s s upported by M Sspe ctru mof68 which
sho w ed a C H20 fr agm e nt m or e tha nthat of 71･ Un a mbigu ous a ssign ments Ofallthe
●
c arbo n s a ndpr otons w er e obtain ed by
lH -IH CO SY, PH SQCand H M B Cspe ctra･ A
c a r eful in v e stlgatio n ofthe
lH - al-d 13c- N M Rspectr u m of68tわe H -9 a nd H
-4t
sign als appe ar ed w ell do w nfield fr o mthe other aro m atic protons which e xhibited a
doublet(J ≡ 8.5)a nd ado ublet(J - 7.6)at87.53a nd 7.47, ac c o u ntingforfI-9 a nd
H14
-
,
re spe ctively･ T he
13c- N M Rsho w edtw ote rtially C sign als at8110･55 a nd
110.84typic alofC-12 a ndC-7
-
. Other sign als ofthetrypta min e m oietyappe aredat8
118.12(C-4
-
), 119.33(c-5
'
), 121.64(C-2
-
), 127.97(C-8
-
), 135. 2(C-9
'
) and
139.5 5(C-6
･
)in clos e agr e ern e nt with a6-s ubstituted jndole when c o mpar ed with
published data.5
4) T he H M B Cspe ctrun ” f 68sho w ed c o rrelatio n of C-6
'
to H -3and
thePN OSY spectr u m sho wedthe corr elations of H
-18a nd H-15, H -19a nd ロー21β, H-
50
21βand N Me and NMe a nd H-5. Therefo re, hurlt eria trypta min e(6 8) w a sfinally
chara cterized a s16-hydr oxym ethylc eridimin e andthe str ucture w a s sho w n on Fig. 3-
1 4.
Fig. 3-14
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3.3 Stru ctu r e elu cidation ofn e w akaloidsfro mthe ste mbarks
3･3･1 Hu nterio side(51)61)肝ig･ 3-18, page55)
T his glyc o sidic alkaloid Ila S til e m ole c ula r fo r m ula of
C3 2H42N2014aS Was reve aled bya H R-FABMS m e a s u r e m e nt. T his obs er v atio n
indicate sthatthe m ole c ularfo r m ula of 51 isbiggertha n stricto sidinic a cid(50)byan
in c r e m e nt ofC6HIOO5, a m ole c ula r u nit c o rre spondingto one additio n alhe x o s e. It
w a squ ite Obvio us that the aglyc onepart of 5 1w asthe s a m e a sthat ofstricto sidinic
a cid(50)fr o mthらfindingthatthe 13c- N M Rspectr a of bo th c o mpo u nds sho w ed
almosts uperimpo s ablepe aks a s cribabletothe aglycone s. Theprese n c eoftw o s ugar s
inthe m olecule of51w a s re v e aled bytw o a n o m ericpr oto nN M Rsigrl als at84.91(cl,
J = 3･7 Hz), a nd84･87(d,J - 8･1 Hz), and by･the c orrespondingc arbon sign als at8
99･6a nd･8100･3 as w ell･ Toiderltifythe c o mposings uga rs, 51 w a shydr olyzed with
dilutehydr o chloric acid･ Sodiu mborohydride r edu ctio n ofthe r e s ultings ugarga v ethe
51
c o rr e sponding alditol, which w a sthe n a c etylatecl･ The obtain edalditola c etate wa s a
ho m oge n e o u s si ngle c o mpo u nd a nd w a side ntified as so rbitol he x a a c etate, the
r efe r e n c e s a mple of which w a sprepar ed fr o mD
-glu c o s e･ T he obs e rv ed optic al
r otatio n[cx]D ＋9.4
o
ofthedegradatio npr odu ctindic atedthatthe abs olute c o nfigur atio n
ofthe alditolthus obtain edis D. This re sult a c c ordingly pr ov edthatboth of the t w o
sugar sin51 ar eD
-glu c o s e･
Fig. 3-15
dilHCI/dio x ane
51
良
co mpo sings uga r(s)
i)NaB H4
ii)Ac20,py
HI
AcO
H
H
TgA
A
c
c
- OAc
- O Ac
H20Ac
D-s o rbitol hex a acetat
Fo rthefollowingr e a s o n s w e c o n cludedthat thetw oglu c o s e u nits
for m a bio side linkage, α - D - gluc op yr a n o syl
-(1 う 6)-β- D - glu c opyr a n o side
(is om alto side), aJldthis m oietyis c o n n e ctedto C121 hemiketalo xyge n o nthe aglyc o n e
part･
suppo rtl ng evi de n c eforthe depictedin clude s, a m o ng others, the
follo wing obs e rv atio n s:(i)aI
-I M BC m e a s u r e m e nt(Fig1 3-16, page53)sho w edthe
pr e s e n c e of lo ng
-r a nge C-班 c o uplingbetw e e nC
-21(897･0)and 払1
-
(84･87)a nd
be t w e en H -2 1(85.70)a ndC-1
T
(81()03);(ii)thedoublet sign al du eto H
- r sho w ed
atra n sdiaxialc ouplingc onstant of J
= 8･1 Hz
,pr o vingβ- orientatio n oftheglyc o siqic
bo nd;(iii)1 3c- N M Rche mic al shifts of C -6
'(8 67･2)a nd C-5
'
･(8 76･5)sho w
, e a s on able v alu e s as effcted bya nintrodu c eds ubstitu e ntatC
-6
-
hydr o xylgr o up;
53)
(iv)long-r angeC- H c o uplings we r e obs erv edbyH M甲C(Fig･ 3-16, page53a nd Fig･
3-17, page 54)betw e e nC
-6-(8 67･20)a ndH- 1
T'
(84･91), a ndbetw e nrI-6
-
(8 3･83,
3.95)a nd C-1
-'
(8 99-6);(v)汁1
1'
ha s a c o uplingc on st a nt of J= 3･7 Hz,indic atingan
52
α - axialgluc osidiclinkage atC-1
”
p()sitio n;and(vi)chemic alshifts()fthe ctu
･bo1 SC-ll -
- C-6
”
a re re a sonablefo ran α - s ubstitu tedglu c opym n()s e.
Table3-4: 13c- N M Rchem!calshifts an@a ssign meI-t Sfor stric t(,sidin c a cid(50),
hu nterio side(51)and hunterlO Side B(52).
5 1 5 2Carbo n 50
X
52.
43.
19,
07..
27.
`
18.
20. .
23.
12.
3 8.
35.
34.
X
52.
18.
3 6.
45.
9 6.
7 5.
00.
7 3.
6. .
7 1.
8∴
2/
00.
74.
75.
71:
73.
62.
3 6
17
99
50
7 4
97
42
14
19
22
48
02
61
84
35
95
74
91
3 2
44
8 4
66
2 S
9 6
50
ll
24
77
93
63
1
1
1
1
1
1
I
1
1
1
1
1
8
7
6
1
13().3 2
5 2.26
43.01
19.40
107.3 5
127.3 2
118.99
120.53
123. 6
1 12. .64
1 37.97
3 4.69
33.45
1 13.90
153.()1
1 19.60
135.8 1
45.68
97.01
176.19
1()(
.
28
7 4.4 1
77.7 2
71.15
7 6.49
6 7.20
99.55
73.36
74.82
71.27
73.4()
62.17
130.5 1
52.23
4 2,94
19.54
107.26
127.5 0
118.93
120.5 2
123.32
1 12. 7
13 8.14
35.()6
33.95
1 13,6 1
153.29
1 19.00
13 6.2 2
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96.58
176.00
100.33
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78.67
63.08
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Che mic alshiftsin'ppm do wnfield fro mT M S(in C D30D)
x the c orre spondings-gnatssho w ed verylo wintensJltyln the spe ctr u m
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The reforehullteri()Side w a sdeducedt()be stricto sidinic a cid6
.
- α -D - glu c o side(Fig. 3-
18)I This w a sthefirstfinding ofa n atu ralbio s e c onge n e
.
r of m o n ote rpe niodindole
alkaloidglycoside s･
Fig. 3-18
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3.3.2 Hu nterio sicle B(52)
The H R-F A R MS spe c tr u m of 52displayedthe m ole c ula rfo r m ula
c32H42N2014[Fou nd:679.2725;r equir ed:679.27 15(M＋H)
＋
],the s a m e a sthatof
hu nterio side. T his obs ervationindic atedthat the m ole c ula rfor m ula of52isbigge r
tha nthat ofstricto sidin c a cicl(50)by anin crem e n t of C6HIOO5, a m ole cula ru nit
c orre spo nding to one additi()nal hexose, w hich阜s the s a m e m a nner a sthat of
hunt erio side(51). Thepre s enc e oftw o sしIgarSinthe m ole c ule of 52w a sreve aledby
tw o a n o m eric pr oto nN MR signals a t85.18(d,J ヒ 3･9 Hz)a nd84･･85(d,J = 8･1
H z), a nd by tlle C OrI
･
e SpO11dillg C arboll Sign als at 8 100･50 a nd8 10 ･32ppm ,
r e spe ctiv ely(Table3-4, page52)I The13c- N M R
･spe ctra of 52a nd hu nterio side(51)
56
sho wed alm o sts uperilrlPO S ablepe aks a scribable tothe aglyc one s andthe s e conds ugar･
T he che mic alshifts of 仁5
'
and C-6
'
w er e at78.25and62.96ppm (Table3-4, page
52), re spe ctively. Thisdata sho w edsuberimpo s able t othat ofstricto sidin c a cid(50),
indic atlng nO S ubstitutio n on C
- 6
'
of 52･ T he che mitalshift ofC-3
-is86･84ppm ,
9.12ppm low e rfieldtha nthatofhunterio side(51),le adingtothe a s su mptio nthat the
c o n n e c也onbetwe e nthefirsta ndthe s e c o nds ugaris v ery po ssibletoperform atC
-3.to
c-1
u
. T his ass u mptio n w a s c o nfir m edbythefollo wing obs e r v ations:(i) a H MBC
m e a su r e m e n t(Fig. 3-2 0, page57)show edthepre s e n c e of l ng-range C- H c o upling
be t w e en C-21(89 6.74)a nd H- 1
'
(84.85)and betw e en H -2 1(85･78)a nd C- 1
-
(8
100 3 2);(ii)thedoubletsignal due一 toサ1
'
show ed atr ans diaxialc o uplingc onstant of
J = 8.1 Hz, pr ovingβ- orie ntatio n ofthe glyc o sidic bond;(iii)13c- N M Rche mic al
shifts of C-6
'
(8 62.96)a nd C-5
1
(878.25)sho wre as onable valu e s ofn o s ubstitu e n t a
C-6
f
hydr oxyl
･
酢O uP;(iv)lo ng-r a nge C- H c ouplings w e re obs e rved by H M BC (Fig･
3-20
, page57)betw e e nC-3
'
(886.84)a nd 払1
‥
(8 5･18), a nd betw e e nH -3
'
(83･5 5)
and C-1-
I
(8100.50);(Ⅴ)H -1
‥ ha s a c o upling c o n sta n t ofJ - 3･9H z,indic ating a n α
-
axialgluco sidiclinkage atC
-1t tpo sitio n; a nd(vi)chemic alshifts ofthe c arbon C-1
‥
-
C-6
1-
ar e r e a s o n ablefo ran α-s ubstituted glu c opyrano se. S 2w a sthu sdedu c edto be
stricto sidinic a cid3
.
- α - D瑠Iu c o side･ This w a sthe s e c o ndfinding ofa n atu r al bio s e
c o nge n er ofm o n ot叩 e ni∝1indole alkaloidglyc o side s･
Fig. 3
-19
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stru cture andH M B Ccorr elatio n of hu nteriosidcB(52)
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c D Spe ctra of Stric to sidin c a cid(50),Hunterio side(51)
and Hunte rio side B(S2)
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3.4 Cir c ulardichrois m spectra a ndNM Ras slgn m e ntS Ofstdcto sidine r elat ed
c o mpo血ds
Tber eba sbeell W el kn o w nthat the che mic al synthetic c o nde n s atio n of
tryptamin e(1)a nds e c olganin(2)fo rm strictosidin e(3)and vi.n c o side(59)46)(Fig･
3- 22
, page59)･ Ac c o rdingto Kutcha n a ndZenk8)aglu c o sidic alkaloid, stricto sidin e
ha sbe e n vlgOrO u Slypro v edtobethetru e and u niv er s al interm ediate of bio synthetic
pathw ays to the m a+o r m e mbe r s of m onoterpenoid indole alkaloids･ The
stere ochemistry ofproton atC-3po sitio n ofstricto sidin ehad be e n w ell determin edto
beS whilethatofvinc o sideisR. 50) co nde nsation betw e e n c arbo m etho xyla nd Nb
ofstricto sidin e and vinc o side form stric tos a mide(60)a nd vin c o sidela cta m(61),
r e spe ctiv ely(Fig. 3-22, page59).
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It w a s obs er v edthat the cir c ulardichr ois m(CD)spe ctr u m ofstrictos拳mide shows a
po sitiv eCotto n effe ct at thelo ngest w avele ngthr egi o n Whilethatof vin c o sidela ctahl
sho w s a n egativ e o n?, r efle ctingthe C-3 ster e o che mistry･ Stricto sidinic a cid(SO),
ha vi ngthe C-3 Sc onfigu r ationis expe ctedto sho w apo sitiv eCotto n effe ct atthe E T
ba ndr egio n. T his a s s u mpti o ndidn otholdtr u efo r stricto sidimic a cidwhichsho w s a
n egativeCotton effe ct･ Thisphe nom e no nca us edtheis olatedstricto sidinic a cidtobe
w ondered whetheritis r ealstrict o sidin c acid orisinfa ct vin c o sidin c a cid. The
m ethylation ofthe stricto sidin c a cidu si ngdiazom ethan ega veris eto stdc to sidin ea nd
stric t o s a mide･ T helattertw o c onv erted c o mpo u nds e xhibited CD abs o rpt10 n a S a
po sitive Cotto n effe ct,le adingtothe c o n clusio nthat theis olatedc o mpo u nd w a s a r e al
C-3S stricto sidin c a cid, n ot vin c o sidin c a cid. T his kn o wledgeha s n otyetbe e n
reported.
Fig. 3-23:C D Spe ctra of Stricto sidin c a cid(S()),Stl
･icto sidine(3)
and Stricto s a mide(60)
A
∫I
J 1
J 一 ′
∫ I ∫
∫
′
x
､
l
- Stricto sidin c acid
stricto sidin e
ノ
ー
ヽ
:
;
'
l
t
t
x
.
.
,
.
:二:
I shcto s a mide
r
一
光
､
､
､
､
､
､
ヽ
0
r
- -
{ 21
I
I
I
1
I
1
一
I
I
ヽ
′
′
′
∫
∫
′
∫
0
′
∫
′ 3 0. 3
′
･
′
w a v el ngth(nm)
′ ヽ
■■ ■■ +
.′
H
B oa
Nr
H
H
0
21
*
叫 唾 -
N
叫 叫 心
0
0
H
6 0b
15 H
○
21
○-β･D･glc.
C O O H
N H
3
H
15 H
0
21
∫d
○-P-D-9Jc. H
H
H
鷲1
H
｢
Nワr
H
H
モヽ
0
21
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stricto s a mide(6 0)sho w stw o c o nfo rmatio n s.
4 7)6 0a a nd6 0b. T he c o nfo rm atio n s3 a nd5 0
a repo s sib‖ite s ofthe confo rm atio n s ofstricto sidin ea nd stricto sidin c a cid, re spe ctiv ely･
T he phe n o m e n o nthat the CD spe ctr a of stricto sidinic a cid, hunte rio side a nd
huntedo side Bsho wthe s a m e n egativ eCotton effe ctmightbedu etotheirtwite rio nic
cha r a cters of their m ole c ule structu res. 畔ig. 3-24).
Fig. 3124:Twitte rio nic char a cters ofstricto sidin c a cid(50)
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Stricto s a midetetra acetate(64)w a s c o n v erted fr o m stricto sidinic acid(50)via
stricto sidine(3)andstricto sa mide(60)(Fig. 3-25).
Fig. 3- 25
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In 1971 DeSilva, Smitha nd Warr e n50)repo rted a quite characteristic obse r v atio n
aboutstricto samidetetra a c etate. T his obs e rvatio nisthato n e ofthefo ur a c etylgr o ups
ofthe c o mpo undr eso nated atquitehighfield(81･14ppm)in thelH- N M Rspe ctru m･
V inc o sidelactam te tr a ac etatedidn otsho w a ny s u chthe a n o m alo u s signalofthe a c etyl
gr o ups･ Thisfe atureha sbe e n o n e ofthe m o stobvio u s char acteristic s ofstrictos ami de
tetr a a c etatethatdistinguished itfro mthe C-3 R epl m e r, Vin c o sidela cta mtetr a acetate･
W e ar ein ter e st d inlo c ati ngthe c orr e spo ndingac etylgr o upinthe m ole c ule･
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T he ano rn alo u shigh fielcl a c eta tesignal in
lH - N M R(8 i.14ppm)of64 &as
dete rmin ed by ba sing oI-the H M BC and P HSQC experi甲e ntS. On the H M BC
spectr u m, the proton at po siti()n 2
'
(8 - 4.64 d d) sho w ed c or relatio n with
c orr e spo ndingc a rbonylsignal ofacetategro up(Me-∈0 - ,8 = 17().42ppm)(Fig. 3-26,
page 62and Fig･ 3-28, page 64) and the c arbonyl signal at8 170.42show ed
c orrelation with a c etat e signalat81･14p pm (Fig. 3- 27, page63 a nd Fig. 3-28, page
64)･ Bythe s e c orrelations, itc an be c oncludedthat thsaヮo m alous high fieldac e tae
signal ofstricto s amide tetra a c e tateis atpo sitic,n 2
'
･ T he high fielda c etate sign al
phen om e no n w o uld be e xplain ed byan anis o tr()plc effe c t ofthe c onjugated do uble
bonds atthepo sidons17, 16and 22
･(β∵oxya crylami de sp2plane)o, an aro m aticplane
(Fig･ 3-28)･ Fr om the o n e- dim e ntional differentN O Espec trum , theirradiatio n of 2
f
-
O Ac slgn alc atlS edthe enhan cem entof H-17sign al 2･80;jTo, H -15sign al l･8 % and fr o m
the Dr eiding m odelanalysis, the ano m alo u shigh fielda c et aegr o up sho uldlo c ate o n
theintr a m ole c ularβ- oxyacryla mide sp2plane.
Fig･ 3-28: Stru cture a nd H M BCc orrelation ofstric to s ami de tetra a?etate(64)
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4. Cla s sific{1tion ()f Al kalo)
I
(1s fl･O m Ra u l,Olfia s u m alT
.
a n a a nd
IZu nLel･ia zeylanic a
Ac c ordingto the specific skelet
･
al-type s cla s sific atio n of Kisakiir eket al(1983)
1)
,
allofthe m o n ote rpenoiclindole alkaloids of Ra u v oljta sLi m atr n aJa ck which ha v e
be e n r eportedinliterature a nd is olated fr om o u r w o rka re clas sifiedinto spe cirlC Skeletal
type s asfollow s :
Alkal()id TyI) e S
n o r se r eda min e(8) C
teu･aphyllicin e(9) C
lanc e omigine(10) C
11- m ethoxystrictamin e(6) C
10-hydr oxystrict a min e(7) C
fkxic orin e(ll) C &C
cabufilie(12) C & C
r a u s utrin e(13) C &C
rausutra血1 e(14) C & C
perakiI-ら(15) D
per aksin e(16) D
c o mpa ctinerville(17) S
Ac c o rdingt oKis akiireketal,
1)thegenu sRa u v olfia giv es o nly
'
c a nd Dskeletal
type s. In o u r w ork, additon alS
-ty pe[c ompa ctin e r viI-e(17)]hasbe e nfo u nd fr om this
ge n u S･
The m o n otel･penOiclindole alkaloiclsin jlz mteT
.la zeylanic a (Re [z)Ga rdn･ ex
T hw ･ which ha v ebe en repol
･
t edin thelit era tur e andfro m O u r w ork c a nbe cla s sified
int othe spe cific skelet altypes asfollows:
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Alkaloi(1
3-epi
-dihydro c orymin e3
- a c etae(18)
3-epi-dihydro c orymine17- acetate(19)
3-epi-dihydr o c orymine(20)
is o c orymine(34)
noris o c orymin e(3 5)
c orymine(23)
defo m ylc o rymin e(65)
picralin al(27)
picrinine(28)
is o sitsiri kin e(24)
1a n c e omigine(10)
geis s o s chizol(25)
pleio c arpa mine(33)
yohimbol(2 9)
epiyohimbol(30)
10-hydr o xy-16-epiaffinin e(32)
dihydr o c oryn anthe ol(26)
17-hydr o xy-16
-de c arbom etho xydihydro epiajnl alicin e(56)
v oba sin e(31)
defbm ylc o ryz eyla min e(38)
c oryz eylarnipe(37)
Na-de m ethylc o rymin e(22)
Na-dem ethyldefo m ylc oryrnine(2I)
17S 17
,
4'
,
51
,
6t -tetr ahydro u s am barenine(66)
17R 17,4
.
,5
'
,6
r
-tetr ahydr o usambarenine(67)
hunteriatrypta min e(68)
Ty pe s
C & C
C &C
67
nu o r o c arp mine(69)
Nb- m ethyト3c ” mino-s e c o
.
- v oa c arpin e(70)
stricto sidinic acid(50)
hu nterio side(5 1)
hu nterio sideB(52)
tubotaiwin e(3())
(＋)-ebu rn a m onin e(4 8)
(＋)-ebu r n a m e nin e(49)
(＋)-is o ebu T n a min e(45)
0- m ethylis o ebu r n a min e(46)
(-)-ebu rn amin e(42)
0- m ethylebur n amin e(43)
0- ethyleburn amine(44)
kopsinin e(40)
tubox e
'
nin e(41)
norpleio m utin e(5 5)
pleio m utinin e(53)
19
7
- epi-pleio m utinin e(54)
D
P & E
C &P
C &P
Accordingto K is akur ek et al,
1)the distributio n ofskeletaltype sin ge ntlS
H u nte ria w a s only 5skele taltype s, C, Ⅴ, S, E a nd Ptype s･ Fr o m o u r w orktw o
additio nalskeletalty pes w erefound, D a ndA
-types･ Atthis m om e nt,thedistri butio n
ofalkaloidskeletaltypes of thege n u sHu nte ria shows atle a st7 skeletalty pes･ The
exc epti o n al J-typehadbe e nreportedt obefound o nlyinge m l SMelodin us ofthetri be
caris s e a e
,
the s a m etri be a sge n u sHu n,teria .
1)
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5. Con clu sio n
T hirte enindole alkaloids w er eis olated fr om thele a v e s of Ra u v olfia s um atr a n a
Ja ck. They areha m a n, 1 トm ethoxyst如tamine,β- carbdline, perakin e,tetr aphyllic n e,
鮎 Ⅹic odne,1anc e o mlglne, C abufiline, peraksine, rausutrine, 10
-by血oxystrictamine,
r a usutramin e andc o mpactin e rvin e･ A m o ngthe m,1lln e thoxystric tamin ew a s obtain ed
in thehighestqu antity While c ompa c tin ervin e w a s obt ained in thelo we stqu a ntlty･ 11-
Methoxystricta min e, ra u s utrin e and raus utranine ar e ne w alkaloids,theyhave notbe e n
r eportedels e wher eneither n aturallyandsynthetically･ Ra u s u trin e a ndr a u s utranine are
thefirstfinding of bis ndole alkaloids, of whichtheir structure sc o n sit ofakua milan
-
type andimin oqu ln One-type C O ngenerS･ Fulla s sign mentsin
1 3c- N M Rof flexic orin e
and c abufilin e w e r e c o nducted by ba sing on H H- C O S Y, P R O E S Yand H M B C
e xperim e nts, a s w ella s a ste r e o che mic aldete -in atio n atC
-19a nd C-20po sitio n s of
c abufilin e.
Six ne windole alkaloids w er eis olated fro mthele a v e s of Hunteria zeylanic a
(Retz) Gardn. ex T hw . , i. e . c o ryz eyla mine, deformylc o ryz;eylamin e, Na -
de m ethylc o rymin e, N a
- de m ethyldefo r mylc orymin e, hunteria trypta min e a nd Nb
-
m etbyト3α
- a min o- ∫βc ∂ - v o a carpl n e, alo ng with 8 kn o w ll ba s e, c o rymine,
pleio c arpa min e, tubotaiwin e, 17Sand 17R 17,4
'
,
5'
,6
'
-te tr ahydro u s a mbar e ni e,
de紬r mylc o rymin e, flu o r o c arp min e a nd la n c e olnigine･ Co ryzeyla min e a nd
deformylc o ryzeyla min e arethefir st exa mple s of dim e ricindole alkaloids, w hich ar e
c o mpo sed ofs arpagl n e-type ande chita min e
-type m onote rpenoid indole alkaloids･ Full
a s sign m e ntsin 13c- NM Rof flu o r o carpa mine w asfir st c o ndu cted･ It w a sdo n eby
basing o nHH C OSY, P HSQC a nd HM BC spe ctr a･ Tw o n o v elglyc o sidicindole
alkaloids w ereis olated fro mthe ste mbarks of Hunte ria z eylanic a(Retz)Gardn . e x
Th-w . , i. e. bu nte rio side a nd hu n t erio side B, alo ng with 9 kno wn ba s e s, (＋)-
ebu rn a m o nin e
,(＋)- ebu r n a m e nin e,(＋)-is o eburnamine,(-)- ebur n a mine, pleio c arpa min e,
tubotaiwin e, pleio m utinin e, yohimbola nd s tricto sidin c a cid･ T he n ov elglyc o sidic
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alkaloids ar ethefirstfinding ofa n atu r al bio s e c o nge n e r of m o n ote rpe n oid in clole
alkaloidglyc oside s.
CD abs orpti o nPatterl- fstricto sidinic a cidw asfir str epo rted･ Itdisplayed a
negative Cotton effe ctat thelo nge st w a v el nthr egi o n, Whiletho s e ofstricto sidin e a nd
strict o sa mide sho w edpo sitive Cotton effe ct･ T he a n o m alo u shigh fielda c etate sign al
of stricto s a midetetr a a c etate w a sdete rmin edto be the sign al ofpo sitio n2
7
ofthe
c o mpo u nd.
Co n c er nl ngthepe r centage ofcr udeba s e s, thele a v e s of R･ s u m atr a n aga v eO･4
◆
% yield, whilethatfr o mthelea v e s a ndthe st e mba rks ofII･ z eyla nic aga v eO･8% a nd
l･7 %yields, r e spe ctiv ely･ Co rymin e w a s a m ajor alkaloid inthele a v e s a nd(-)-
ebu r n a min e w a s a m ajor C OmPO n e ntinthe ste mba rks･ T hefor m er c o mpo u nd w as
●
obtain ed a s17.2 % based on crudeba s e a ndthelatte r o n e w a s obtain edas3.3%based
o n c mdebas e.
Co mparlngthepe rc e ntage ofcrudeba s efr o mH. zeyla nic a whichc olle cted&o m
Ceyloh , Ke nya a nd T haila ndare :le a v e s;1.4 %, 2.0 %a nd 0.8 %, and ste mba rks;
l･0 %, 113 %a nd l･7 %, re spectively･ T hele a v e sfr om Ke nyagi v esthehighestyield
a ndthe ste mbarksfro mT hailandgiv e sthehighe styieldofcrudeba s e･ Lea v esfr o m
Ke nya ga v e3- epi-dihydr o c o rymin e as a m ajo r c o mpo n e nt(37.0 %bas ed o n cr ude
ba s e), while thatfro rnT haila ndga v e c o rymin e(17.2 % bas ed o n crude ba s e)a s a
m a)or c o mpo n e nt･ T he m ajo r c o mpo n e n ts Whichobtainedfr o mthe ste mbarksfr o m
Ke nya a nd Thaila nd ar e10-hydr o xy-16-epi- affimn e(7.4 % bas edo n cr udeba se)a nd
(-)- ebu m a min e(3･3 %bas ed on c rudeba s e), re spe ctiv ely.
Alloftheisola ted m o n oterpe n oid indole alkaloids w ere cla s sified intothe spe cific
skeletaltypes a c cordingtoK is akureketal in1983.1) Alkaloids fro mthele a v e s of R.
s um atrana gave C- , D- a nd S-type s, whiletho s eisolated from thele a v e s a nd ste m
barks of H･ zeylan･ic a gave C-, D- , A - , E - , and P-types･
7 0
E X P E R I M E N TノI L
So u r c e alld AutheⅠ1tic'1tio n of Pla nt Mate rials
T hele a v e s of Ra u v olfL
'
a s u m a tr a n aJa ck w ere c olle cted in Febr u ary1989(the
first c olle ctio n)a nd April 1993(the s e c o nd c olle ction)fro m the M edicinalPla nt
Garden, Fa c ultyof P han Tla C eutic al Scienc e s, Prince ()fSongkla University. Thepla nt
w a sidentified byAsso cia teProfess or TEtnO mjitSupLtVit a, He ad ofthe Departm e nt of
P harm a c ogn o sy a nd P harm a c e utic al Bota ny, Fa culty of P ha r m a c e u tic alScie n c e s,
P rin c e ofSo ngkla Univ e rsity, HatYai, So ngkhla, T hailancl･ T hefirstc olle ctio n ofthe
stem barks a ndthele ave s o'f HunterL
'
a zeylan L
'
c a(Retz)Gardn. e xThw . w e re c olle cted
fr om Ton Nga Cha ng Wat erfall, T()∩Nga C hangNilt
.ional Park,So ngkhlaPr o vin c e,
T haila ndin Ju･n e1992. The s e c o nd c ollec tion ofthele a v e s ()f llu nte ria zeyla nic a
(Retz)Gardn. ex T hw . w ere c olle c ted fro m Ka oPrと1Te a wW aterfall, Ka oPra Te a w
National Park, P huketPr ovin c e, Th ai1anclin Augu st1993. Theplant w aside ntified by
theDepartm e ntofBiology,Fa c ultyofScience, Prin ce of So ngklaUniverslty, HatYai,
So ngkhla, T haila nd. Herbariu m spe cim e n s al
･
e CtePO Sited in Herbariu m ofthe
Departm e ntof Pha rm a c ogno sy a nd P harm ac e uitic al ち()tany, Fa c ultyof Phar m a c e u tic al
Scie n c e s,,P rin c e ofSongkla Univer sity, HatYai,Songkhla, T haila nd.
Ge n e r al Tqchniqu e
1. Chr oTTl atOgraPhy
l.1 An alytic althin
-layerchro m at(増mphy
The T L Cplate sfor ro utine-w ork ＼vere Pfe
- Co a ted T LC Plate s of
sil･ic agel60F1254 a nd Pre- Co a ted T LC Plate s ()falし1 miniu m o xide F-254(type E,
M erc吏)
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Te cll--ique
Temperature
Solve ntsystenl
Dete cti()∩
: one w ay, ;lSC ellding, 5 c m
:laboratoryte mperatul
'
e
'
. approprlilte S OIvent
: a) ul打a vi()1e･tlight at w a v ele ngth 254n m.
b) Dragen亡l()1fFs sprayre agent(this re ag巳n tW a skeptas a stock
s olu tion c()n si tl ng Ofmixture of bisrn uths ubnitr ate850 mg,
gla ciala c etic 壬ICid 10ml, and distilled w ater40 mla s s olution A
and mixt.し1工.e OFpo【a s siurniodide8g, a nd distilled w ater20 mlas
s olutionB . T he w orkings oltltio nis m adeby mixing the sto ck
s olutioIISA Elld B, e a ch of5 ml with 20mlofgla ciala c etic a cid
a □d 7()Il oF distilled w ate r)
c)5% c e ric anl m Oniu m s ulfatein85% pho spho ric a cida s a
sprayl
･
e agenr. Thein cl()1e nucle u sgive s Oliv egre e n spot,
in cl()lin enucleusgiv es Ol
･
angetO redspot a nd indole nin e n u cle us
glVe SPalebrow n spota spo sitivete st
1.2 PreparativethiIト1ayer chr() m atography
Preparative thin -layer chrorna tography plate sw er e c o a ted withsilic a
gel 60G F-254o ngla s splate s(2r() X20cm). Laye r thickne ssO･5 m m w a s u s ed.
Te chniqu e
Te mper atu r e
Solv e ntsyste m
Dete cdol
Te chmqu e
: ()ne w ay, a sc e ndi g,15c m
:laborato rytem pe rature
: a si】1dic 之1ted
: ultr(,l Violetlight at w avelength 254n m
1.3 Colum nchro m nl ogrL
rlPhy
: open c()1し川 川 ,ilLIShcolu m nこI nd m ediu mpl
.
e S Su re C Olu mn
chl-O mat Ogl叩hy.
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A ds orbents : s.ilic agel 60(Me rck)7()-23()nleSh;silic agel 6()M e rck)230-400
m e sh;aluminiu m oxide9OilC tiv e, neutral 70-23Om e sh(Merck)
andPre- Coated c olu rn n()flKus ano C PS- H S-221- 05for MP LC
Te mperat ur e :laboratorytemperature
pa cking : ads orbel-tpa cked dlγ1山 otI-e c oltlIユー 1-
A dditio n ofalkaloidalJm aterialto c olu mn
: alkaloidal mixttlre S W a sdi≦s()1ved iIISⅠ¶ alla m o unt oforganic
s olvent and addedont o the t opofcolu mn
Elu tings olv e nts : a silldic ated･
Dete ctio n ofelu ate :bythin -layer chrom atography a nd ultravioletlight at
w a v elength 25 4-1111.
2. P hysic al Co n sta nt
A llm elting polntS W ere m e a s ured on a Ya n aglrnOtO mic r o m elting poi nt
apparatus(hotstage)a nd w e r e urlC Orre Cted･
3. Spe ctros c opy
3.1 Ultl･aVioletabs orption SPe Ctra W ere m eこ1Sured in M eO Hwitha Hita chi
U340 spe c打O m eter.
3.2 Tnfr a r ed abs o rpti o n SPe Ctra W e r em e a s ured with a H ita chi 260
spectr o m et r. The m aterials w ere examine ct in p()t a s siu m br omide dis c o rin
cblor ofbr m s olutio n s.
3.3 Pr oto n and c arbon -13 n u cle ar magnetic r e s o n a n c e(1H - N M Ra nd
13c- NM R)spe ctr a w er re c oI
･ded o nJEOL J N M- G S X 5()OA spe c tro m eter with
tetr a m ethylsilane(T M S)as a nintern alstanclard in cle u te r()chlor oform (CD C13)unle ss
othe r wis e stated.
3.4 Ma s s spe ctl
･
a W e r etake n with JEOLJMS-I-1X IOI Aand JMS-20s
Spe Ctr O m e terS･
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3
.5 CD spe c[m w ere m e a sLu
･
ecI with Ja sc oJ- 5OA in MeOH .
3.6[α]D Were r eCOI･ded with Ja sc oD IP-140 Polari111eter.
4. Solv c nts
Thro ugho ut the w orkall()rga nic s olv ents w er redistiled before u s e.
Ext,l･ a Ctio n a nd Isolation ()f A!k'11oids
1. Extr a ct.io n a nd ls olal.ioll O
.r Alkaloids fro n tRa u v olfia su m ail･a n a
Ja ck
l.1 Extra ct･io
,
ll0falkこtloids
Dried
,
c () a rs ely po w clered le ave s(7.4 kg, the first colle ction)
c olle cted inFebr uary1989in Th王tiland w er ell Oiste n ed with25 %N H40 Handallo w ed
to sta nd ove rllight. T hey wet
-
e 山en m a c e ra ted withethanol(25 1)fo rthr e edays, thre e
tim e s a nd filtered･ T he c o mbined fium te w a sc on centratedto a syrup ym a s s under
r educedpr e s s uI
･
e, n lixed with lO % IICl(3X 400ml)andfilte red. T he acidicfiltrate
w a s w a shed withpo rtions ofIト11eXane(2 X 600ml), the n m adeba sic(pH 7)with 25%
N fI40H a nd e xtr a cted withCII C13(4 X600ml)･ The c o mbin edCHC13e xtract W a s
w ashed with w ate r
,
dried over a nhydr o u sNa2S O4 a nd e v apor atedto yieldc r ude
alkaloids(R A)26.9蛋.
D riedc o a rs elypowdere (ile ave s(2.6 kg, the s e c o ndc olle ctio n)c olle cted in April
1993 in Thailand w ere extracted bythe s anle PrO C edtlre a Sde s cribedabove to gl V e
c r ude alkaloids(R B)6.97g. Thedi;lgra m ()fextra ctionis sho w n asfollows:
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disso(. inl O%(+ C(aq. s ol.
w a shed w托h ∩- hexa n e
∩- h
40 H
aq･
HC.fq. aye,
ba sified with 25 %N H
extd. withC H CJ3
.1
ayer OrganlClaye｢
xa n elayer
w ashed with I+20
dried o na nhy. Na2SO4
evapo rated
crude alka(oids
1.2 Is olatio n ofalkaloids
Crude R A 8.5 g w a sroし1ghlys epal
･
a ted with SiO2(300g)c olu m n
chro m atography. T he c olum n w as eltlted with EtO Ac, 20 % MeOH/EtO Ac, 40 %
MeOIi/EtO Ac a nd MeO Huntilnotra c e s ofalkaloidc o uldbedete cted. T he m entio n ed
s olv ent syste m s affo rded fr a ctio n sR Al, R A2, R A3 and R A4, re SPeFtiv ely. T hese
fr a ctio n s w e r epurified with SiO2 C Olu m n chro m at･ography, fla sh c olu m n
chrom atogr aphy, m ediu mpres sure c olu m n chr()m atography a nd/o rpr epa r ativ eT LC
whereappropriate. The alkaloidsharm an(4);11- nle thoxystrictamine(6),β-c arboline
(5)andperakine(15);tetraphyllic ne(()),凸exic orine(ll)andlan c e()migin e(10)were
obtainedre spectively. Thedetails are sh()wn a sroll()w s:
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CmdeR A
SiO2Colu mn
EtOAc R Al う ha r m a n(4)
20 %MeO H偲tO Ac R A2 う 11- m ethoxystrictamin e(6),β- c arbolin e(5),
pe r akin e(15)
40 %MeO H作tO Ac R A3 う tetr aPhyllic n e(9), ne xic orin e(ll),
la n c e omigin e(10)
MeOH R A4
虫鑑 塾 辿上敷
T hefraction R A1fr o mSiO2C Olu m n chr o m atogr aphy w a sfu rtherpurified
with A 1203flash c olu mn chro m atographyusinglO
a/o MeOH偲tOAc as elutingsolv e nt
to affo rda m orpho u s solidof ba r m a n(4)3･6 mg･
出 地
The 20% MeO H/EtOAc elu e ntfr o mSiO2C Olu m n chr o m atogr aphy w a s
s ubjectedto Al203flashc olu mn chr om atogr aphyu sing a CetOn eaSelutings olve ntto
giv e a m o rpho u s s olidof 11- m ethoxystric t a mine(6)39･O mg･
幽
T he20 %MeOH倍tO Ac elue ntfr o mSiO2C Olum n chrom atogr aphy w as
s ubjectedtoSiO2fla shc olu m n chr o m at ogr aphyu singEtOAc: n-he x a n e:MeOH(5:3:2)
as elutings olve nt to afford aI ” m O rPho u s s olidofP-c arbolin e(5)1･O mg a nd s m all
crystals ofperakine(15)16･()nlg･
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te tra hllic ne 9
The40 %MeOfi/EtO Ac eiuentfrom SiO2C Olu m nchrom at ography w as
s ubjec tedt oA1203fla shc olu m nchro m at ogI
･
aphy u sing1()% MeOH/CHC13aS elu ting
s olve nt togive an arTmrPho u s s olidoftetraphyllic ne(9)12･O mg･
凸 血
T he40C6&o M eOH/EtO Ac elu entfrom Si O2COlum nchro m atogr aphy w a s
s ubjec t edto SiO2fla sh c oluITlnChr()m乙it ography.し-Si‡-g5 % MeO H/C H C13 a S eluting
s olvent t ogive a n am orpho u sreds oliclof flexic ol
.iue(ll)12･2 m gand an a m o rpho u s
s olidof lanc e omigine(10)5.8 mg.･
Cr udeR B 3･Og w a sro ughlys eparated withSiO2COlu m n chr o m atography･ T he
colu m n w as eluted with 20% MeOH/EtOAc, 3()% Meow/EtO Ac, 40 %MeOH/EtOAc
and･ 50- loo 鞄 MeO H/EtO Ac untilno tra c e s of alkaloidc ould be dete c ted. T he
m entioneds olventsystem s afforded fra c tionsR Bl, R B2, R B3and R B4, re SpeC tively･
T he s efr a c tio n s w ere pu rified with SiO2 0l
･ A1203C Olu mn chr om atography, fla sh
c olu m nchr o m at ography, m ediu mpre s su re c olu nlI-Chro m at ography-and/orpreparative
T LC where appropriate, ㌧ The alkaloids l トm ethoxystl
･icta mine(6), c abufilin e(12),
har m a n(4) a nd peraksin e(1 6); r a u s utrin e(13), 10-hydr o xystricta min e(7),
r a u s utranine(14)andcompactin e r vine(17)we re obtainedre sp9Ctively･ Thedetails ar e
show n asfわlo w s:
77
CrudeR B
SiO2. c olu m n
20 % MeO托但tO Ac
30 %MeO H偲tO Ac
R B1) 11- m ethoxystricta min e(6),
c abufilin e(12),bar m a n(4),pe r aksin e(16)
R B2う r a u S utrin e(13),10-hydr o xystrictamin e
■
(7),
r a u s utr a nin e(且4), c o mpa ctin er vin e(17)
40% MeOH但tOAc R B3
5()-loo 鞄 MeO H但tOAc R B4
i *
T hefr a ction R BI W a sS ubjectedto A 1203mash colu m n chr o m atogr aphy
u sing5 0 % be n z e n/EtO Ac600ml, 10 %MeO H/EtO Ac200mla nd MeO Ha s eluting
s olv e nts. Fr a ctio n s of 30mlw er e c olle cted a nd dir e ctlyche ckedo nT LC. Fr a ction s3
-
13(62.1 mg)fro m the colu m n w a sfu rtherpurified bySiO2 Pr ePa r ativ eT L Cu sing
15 % MeO丑/EtOAc a sde v eloping s olv e nt to give a m o rpho u s s olids of l ト
m etho xystricta mine(6)56.0 mg a ndc abufilin e(12)18.4 mg. Fr ac tio n s14-21(21.9
mg)fr o mthe c olu m n w asfu rthe rpu rified with SiO2Pr ePa r ativ eT LC u sing 15%
MeOH偲tOAc asde v elopings olv e nt togiv e an a m orpho u s s olidofha rm a n(4)3.8 mg.
Fr a ctio n s23-29(242･6 mg)fr o mthe c olu mn w a sfu rthe rpurified by SiO2 flash
colu m nchro matogr aphy u sing lO % MeOH/C HC13 a S eluting s olv e nt to giv e a n
a morpho u s s olidofperaksin e(16)27.2 mg.
r a u s utra nin e (1 41a nd1 0- hvdr o x v stricta miner auSutrl ne
⊆ 幽 由 追出n
T hefr a ction Rl∋2W '
'
1S S ubjectedtoSiO2C Olu m n chr o m atogr aphyu slng5%
MeOH/CHC13300 ml, 10 %MeOH/CHC13300ml,20 %MeOH/C H C13300ml,30 %
MeO H/C H C13 200mla nd MeO Ha s eluting s olve n ts. Fra ctio n s of 20ml w e r e
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c olle cted and dire c tlyc ()mpar ed on T L C･ FrこICtio11Sト4 from the c olu m nw a sfu rther
purifiedbySiO2flashcolu m rl Chro m at ography using20 % MeO l
-I/a c et one a s eluting
s olv e nt to give adark
- red a m orph()u s s olidofr a u sutrine(13)2･8 mg･ Fr actions5-7
fr om the c olum n w a sfu rtherpu rifie cl bySiO2 PrePa m tive T LCu singC H C13Satu rated
with a m m onia a sde v eloping S OIvent t o afforcl am orpho u s s olid of lO
-
hydroxys由ctami11e(7)2.8 mg, a reda m orphous solidofra usutr anine(14)3.3 mg and
am orpho u s s olidofc ompactinerville(17)1.1ⅠⅥg.
2. Extra ctio n a nd Is olatio n of All(a】oids from the Bar･ks or
H untel･ia z eylalu
'
ca ･岬etz) Gal
l
(ln ･ ex T hw ･
2.1 Extra ction ofalkaloids
Thedriedc o ar sely po wde re ctstem barks ofllunteria z eylanic a(Retz)
Gardn . e羊 Thw . 1.5 kg w a sm oiste n ed with 25
0/o alllm Onia s olution and allo w edto
sta nd over night･ It w a sthen ma c erated･with95 % EtO H(71)forthre edays and
filtered･ T he marc w a sre孤 a C erated with 95% EtO H(7 1)fort w odays thre e tim e s and
filter ed. The c ombinedfiltrate w as conc entr atedto syrしIPym ass(448g)ti nderredu c ed
pr e s s ure,dis s olv ed in 2%･,slftlric a cids o･1uti.o n(10･() X 10 ml), w ellshake n andthen
filtered, T he a cidicfil亡ra栂 w a s W a shed withporti()ns of ben ze n e(100X 2ml), then
m早de basic (pH 10) with25% 柳 m O nia s olu tio n a nd extra cted with po rtio n s of
c叫roform (100Ⅹ 12ml)･ Th･e c onlbin edchlo rof()ll--extr a ct
.
W a s W a shed with w ate r
(20 0Ⅹ 蔓 mi), dried over a nhydro u s s･oditl m Sul fate and evapo r at ed t ogive cr ude
alkaloids26･2g･ T heba sic aqu e o u s s()1u tion wa s extr乙IC[ed withportions ofn rbu t a n ol
(80X 10 ml)I The c o mbined ∩ -butanolextl､a C tW as eVal)()工
･
at edu nde r redu c edpre s s u r e
togiv e n-bu【anolic e xtr act17()g. Thediagram ()fextl
･
a Cti() nis show na sfollow s:
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DrySte mBar
-
ks(1.5 kg)
m oistened with 25% N H40H
e xtd. with EtOH
Eto nextr. (4 48g)
dis s oL in2% H2SO4aq. S o一.
wa sheda cids ot withbe nze n e
卜12S 4aq.layer be n
ba sified with25% NH40H
extd. withCHC]3
aq･ aye r
extd. withn-BuO H
↓
aq.Iyer n-Bu H Iayer
C暮+ C13byer
crude
e °elaye r
w a shed withH20
driedo n a nhy. Na2S O4
evapo r ated
C HC13 e Xtr. 26.2g
evapo rated Ela･,7k
o
:o)
ba s ed on d” ste m
crude ∩- BuOH e xtr. 1 70g
(l l.3% bas ed on drystem barks)
2.2 Is olatio n ofalkal()ids
T he po rti()∫-s ofcI
-
tlde C HC13 extra ct4･Og w as r o ughlysepar ated
ふith SiO2 C Olum n cl-1
.
O m atOgraPhy･ The c olu m n w a s eluted with CH C13, 5 %
MeOH/C H C13,1()% MeOH/CHC13,2()% MeO H/C HC13, 30
-50% MeO 日/CHC13a nd
MeOH u ntilno tra ces()∫alkal()i(ic()Old be dete c ted. The m elltio n ed s olventsyste m s
affo rded fr a c tions Cl, C2, C3, C4, C5 anCI C6, re SPe Ctively･ T hesefractions we r e
pu rified withSiO2C Olu m nchI
'
om at()graPhy, flash colun-IIChrom atogr aphy, m ediu m
pre s sure c olu-l nChro m at ography乙tl-d/orpreparative T L Cwhere appropriate. T he
alkaloids(＋)- ebしu
-
n an ()lline(48)こIn⊂1(＋)- ebu ma nlenine(49)･,(＋)-is o eb;1r n amin e(45),
(-)- eburl-amine(42)a ndpleio c叩 );l mine(3 3);tubotaiwin e(3 9),pleio mutinine(53)
andyohimbol(29)w ere obtain edrespectively. T h占details are sho wn a sfollows:
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CrudeCHC13e Xtr･ fro m ste mbarks
SiO2COlu mn
CBC13
5 % MeO H/C H C13
10 % MeO H/CfIC13
20 %MeO H/C H C13
CI
C2 う (＋)- eburn am o nin e(48),
(＋)-eburn a m e nine(49)
C3 ) (＋)-iso ebu rn a min e(45),(
-)- ebur n a mine
(42),pleio c arpa min e(33)
C4 ) tubotaiwin e(39),pleio m utinin e(53),
､y
ohimbol(2 9)
30-50% MeO H/C H C13 C5
MeOIi C6
止)ニ吐 血 迫主王追 _過勤
T he fracdo nC2fro m SiO2COlu m n chrom atographyw a s subjectedtoSiO2
colu血n chrom atographyusinglo瑞 n-he x ane/EtOAc a s eluting s olv e nta ndthe nit w a s
furthe rpurified with SiO2 PrePar ativ eT LCu sing20 %ac etone/n-he x a n e a sde v eloping
s olv ent to giv e a m o rpho u s s olids of(＋)- ebu r n a m o nin e(4 8)7.1 mg a nd(＋)-
ebu r n am e nin e(49)8.2 mg.
吐出星壁b荘重主迎 由ai451
(＋)-Is o ebu r n amin e (4 5):w a sdir e ctly crystallized fro m the loo/a
Me･O HノC H C13 elu e ntas whiteprism s42.7 mg.
山 ニ 嘩 '
Thefr action C3fro mSiO2COlu m nchr om atogr aphy w a s s ubjectedtoSiO2
fla sh c olu m n chr o m atogr aphy u singlO %MeOⅠ寸借tO Ac a s elutings olvent to afford
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whitepris m s of(-)-ebu r n a---in e(42)13217 mg and whit e n eedles ofpleio c a rpamin e
(33)70.8 mgl
由 蜘
The 2()% MeOH/EtOAc elu entfr o mSiO2 C Olu m n chr o m atography w a s
s ubjectedtoSiO2fla shc olu ローⅠ- Chr() m a t()gr aphyusi ngCHC13S at u rated witha m m o nia
a s elutings olv e nt. Fr a ctio n s of 4()11lw ere c olle cted. Fr a ctio n4 from the colu m n w a s
fu rthe rpu rified byM P L Ccolun-I- Chrom atog!
･
aphyu singCHCL3:EtOAc :MeOH(4:4:2)
as elutings olvent togive an am orphous s()lidoftubotaiwine(39)13.9 mg. Fra ction5
fr o mthe c oltlm n W a sfu州1e rPu rified by M P LC colu nln Chro m atography usl nglO%
l
M eOH/EtO Ac as elutings olventt()give a white ne edles ofpleiorn u tinine(53)91.2 mg.
Fra ctio n sl ト13fl･O m the c olu m n w a sfu rther pu rified with SiO2 fla sh c olu m n
chro m atograplly uSillg3 %MeOH/CⅠ
-ⅠC13Satlrated withaI¶ m O nia a s elutings olvent to
give a n a m o rphous s olidofyohinlbol(2() 9.8 mg.
T heportion of c rude n- BuOH extra c t3.()g w a s roughlys eparated.with SLi O2
c olu m n chro m at ography･ T he c olu m n w･a s eluted with30% M EOW/C H C13, 50%
M E O H/CH C13, alld 70- 100
0)!o M E O H/C H C13 u n tilno tra c e s of alkaloidc o uld be
de te c ted･ The m e n tioned s()1vent syst e m s afforded fr a c tions Bl, B2, a nd B3,
re spectively･ The s efra cti()ns w el
･
e PLu
･ifje (I with SiO2C Olum n chr o m atogr aphy, fla sh
c olu m n chr o m at ographya nd/o rpl
.
ePa r ative T LC where ap pr opriate. T heglyc o sidic
alkaloids stricto sidin c a cid(50);htlnteI･i() side(51)and hu nte rio side B(52)w e r e
obtain edre spe ctiv ely. Thedetails are show n a sfollo w s:
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Crude n-BuO Hextr. from s te mba rks
SiO2C Olu mn
30% MeO H/C H C13
50% MeO H/CfIC13
70-100 %MeO印CRC13
Bl う S由cto sidihic a cid(50)
B2 う hu ntedo side(51),
hu nterio side B(52)
B3
旦由 地 軌
T hefra ction BIW a s S ubjectedtoSiO2flashc ol um n chr o m atogr aphyu s ing
C H C 13:MeO H:H20 (6:3:0･5)a s eluting s olv e n to giv e an a m o rphous s olidof
stdcto sidin c a cid(50)35.0 mg.
皇坦旦圭 地
The&a ction B2W a s S ubjectedtoSiO2flashc olu mn chr om atographyusl ng
C H C 13:M?OH:H20(6:3･5:0･5)a s eluting s olv e nt to giv e a m o rpho u s s olids of
hu nterio side(51)15:0 mga nd hu ntedo side B(52)･4.2 mg.
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3. El,tr a ct,io n a nd ls oJatio ll 0f Al ka]oids fr o mthe Le a v e s of
FIulltel･ia z eylaluTc a･ (RetT,) Ga rdn, e x T hy .
3.1 Extl･a Ction ofalk乙1()id岳
T he dried le ;1Ve S Of )1unte ria z eyla m
-
c a(Retz) Ga rdn. e xT hw .
c olle cted in Augu st1993(the se c o ndcoue ctio n)w a s m?iste n ed with 25% NH40 H450
mla nd allo w edt o sta nd ove r nighL It w as the n m ac e rated with MeO H(12 X4l.),
filte red andevaporated undel
･
l
･
edt-cadpres su ret ogive syrupym a s s799.5g. The m a s s
w a sdis s olv ed in2% H2S O4(25O X 10 ml),filteredand ba sifiedwith 25 % NIi40Hto
be pH 9･ T he ba sic sc)1t-tioヮ was extl
･
aCted withportio n s of C HC13(400 X 8rnl),
w a shedthe CH C13 S OIL-一io n＼vithpしIrified w ate r(600Ⅹ3 ml), dried o v e r alhydr o u s
Na2SO4 a ndevaporated u nderreduc edpre s s ure t ogi v e C r udeC HC13e xtra ct19.0g.
T he basic s olutio n w asfurthel' ?XtraCted with n
-buta n ol(400 X 5ml)and the n-
bu tanolic s olution wa s evap()Ⅰ
･
ated u nder redu c edpr e s s u r eto giv e C rude n- BuOH
e xtr a ct33
1
.0g. T hediagra m ofextra ctio nis show n asfollo w s:
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DryLeave s(2･5 kg)
moiste n ed with 25% Nl+40 H
exld. with MeOH
MeO Hext｢.(799.5g)
dis s ol. in 2 %H2SO4aq. S Ol.
wa shed acids ol. with be nze n e
H2 4aq.1aye ｢ be
ba sified with 2 5% NH40H
e xtd. withCH C[3
aq･ aver
e xtd. w
.
ith∩- BuO H
i
aq･layer n-Bu H layer
evapo rated
CHC13byer
e n elayer
wa shed with H20
dried o n anhy. Na2S O4
evaporated
cr ude C H CI3 eXtr. 1 9.0g
(0･8% ba s ed ondry一e ave s)
crude n-BuO Hextr. 33.0g
(1.3 % ba s ed on dryle ave s)
3.2 Is olatio n ofalkaloids
Thepo rtio n s ofcr udeCI
-IC13extra ctlO･15g w a s r o ughlys epa r ated
with SiO2C Olu m n chr o m atography. The c olum n wa s elu t ed with5 %MeO H/C H C13,
10% MeO H/C HC13, 20 %MeO H/C H C13, 3 0Cro MeO H/CH C13 a nd MeO Hu ntiln o
tra c e s ofalkaloidc o uld bedete cted. The m e ntioneds olvelltSystem s affordedfra ctions
Ll, L2, L3, L4a nd L5, re SPe C tively･ T he s efra c tious w erepurifiedwith SiO2C Olu m n
chr o m atography, fla sh c olum n chro m atography, m ediu m pr e s s ure c olu m n
chr o m atogr aphyand/o rpreparativeTL Cwhere appl
l
OPriat e. The alkaloids c orymine
(23), deformylcoryzeyla mine(38), c oryzeylamine(37), Na-de m ethyc o rymin e(22)
andNa-dem ethyldefor mylc()rymine(21)were obt ained re spectively. T hedetails are
sho wn a sfわllows:
85
Crude C HC13e Xtr. fro mle a v es(pla nt m aterials w er e c olle cted in Augu st,1993)
SiO2C Olu m n
5 %MeO 日/CH C13 Ll う C O rymin e(23),defo rmylc oryz eylamin e(38),
co ryz eyla min e(37), Na-de m ethyc orymin e(22),
Na-de m ethyldefo r mylc o rymin e(21),
pleio c arpa min e(33),tubotaiwin e(39)
10 % MeO H/C HC13 L2 う 17S 17,4
'
,5
-
,6
'
-te tr ahydro u s a mbare nine(66),
17R 17,4
t
,5
1
,6
t
-tetrahydro us a mba r e ni e(67)
20 %Meow/CHC13 L3
30 %MeOH/CHC13 L4 う hunteriatryptamin e(68)
MeO H L5
c o r v min e(23). defor m vlc o r v z e vla min e(3塵). c o r vze vla mine(31
1eio cE alT1I n °辿 a 地 )
andtubotaiwirl e
The fr a ctio nLI W a s S ubjectedto SiO2 C Olu mn chr o m atogr aphy. T he
c olu m n was eluted with 40 %CH C13/EtO Ac500ml,EtOAc500ml,5 % MeO I珊tO Ac
500 ml, 10 % MeOH侶tO Ac 100 ml, 20 % MeO HFEtO Ac 300 mia nd MeO H.
Fr actio n s of50mlw er e colle cted a nd dire ctlyc o mpar edo nT L C. Fr a ctio n s6
-14 鉦o m
the c olu m n w e r efur therpurified bySiO2Bash colum n chr o m atogr aphy u si ngC H C13
s atu r ated with a m m onia a seluting solv e nt to giv e white n e edle s ofc o rymi血e(之3)
174 7.4 mg. Fr actio n s19- 26fr om the c olu m n w
.
ere s ubjectedto SiO2flashc olu m n
chr o m atogr aphy u sing3 % MeO 日/C H C13 a S elutings olve ntand w a sthe n r e
-purified
with SiO2PrePa r ativ eT L CusingEtOAc a sde v eloping S OIv e nt to give a m o rpho us
s olids of defor mylc o ryzeylamine(38)25.2 mg a nd c o ryzeylamine(37)101･6 mg.
Fra ction s32-42 from the colu m n w ere c o mbin ed a nd s ubjectedto SiO2fla sh c olu m n
chro m atography using5 % MeOIi/C H C13a S elu tings olve nta nd w e rethe n r e
-purified
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with SiO2PrePar a王ive T LC u sing15 % MeO H/EtO Ac as developings o
lvent to giv e
am orpho u s s olids of Na
- de m ethylc oryl nine (2 2) 3 4･8 mg a nd Na -
de m ethyldefo m ylc orymine(21)1O･6 mg･ Fraction43 from the c olu m n wa s s ubjec ted
t osiO2fla sh colu mn chrom at ography usi ng5 % MeO Hin C H C13 S a t urated with
a m m onia as elutings olv e n t a nd w a sthen re
-purified with SiO2 Pl
･
eparativ eT LC u si ng
3 %MeO H inC H C13S aturated with a m m o nia a sde velopingS OIvent togive am orpho u s
s olids ofpleio c arpamine(33)13.1 m gandtubotaiwin e(39)14･O mg･
17 R 1 7.4' .5r .6
l
-1 7 S 1 7､ 4- .5- ,6t -tetrahvdro u s a !1〕b_il_1:_elli旦旦
主 由
一
T he fr a ction L2 W a s Subjectedt oSiO2 C Olu mn chrom atography･ The
c olu m n w as eluted with 5a/a MeO H/C H C13S a tu rated with am m onia5 0 ml. Fra ctions
of 30mlwere colle cte cland dh･e c tlyc o mpare cl(MIT L C. Fl
･
a C ti()ns5-7from the c olu mn
w ere further purified with A12Q3 fla sh c olu m･Ⅰ- chro m atography u si ng lo啄
MeOH侶tO Ae a s eluting s olve nt t ogive am o rpho u s s olノids of 17 S 17,4
1
,5
'
,6
-
-
t etrahydr o u s a mbarenine(66)45.8 m√ga nd 17 R 17,4
-
,5
-
,
6' -te trahydro u s a mbare nine
(67)54.6 ng.
虫 幽 塾三
Tbe 血･a ctio nL4 W a s. S ubjectedto SiOつ C ()1しIm n Cbrom atogr aphy. T he
c olum n,w a s eluted with20 %.MeO H/EtOAc400ml. Fra ctions of 10mlwere c olle cted
a nd directly､ c o mpared o nTLC. Fra ctions4-6fro mthe c olu mn w erefurtherpurified
withSiO2 PreParativ eT L Cu sing C HCL3: n- Hexltne :MeOH = 5 :2:2 a s eluting
s olv e･nttogive am orpho u s s olidof hunteria tryptamine(68)13.7 m g.
Crudeba s e ofCHC13extra c tfr() mthele ave s ofthefirstc olle ctio n(Jun e, 1992))
ofthe s am epla ntlO･5g w a s r o ughlysepar ated with SiO? c olu m n chr o m at ogr aphy･
T he c olu m n w a s elu ted with C H C13, 5 % MeO H/CI
- C13, 10 % MeO H/C H C13, 20 %
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MeOH/C HC13,30% MeOH/CH C13a nd50% MeOH/C HC13. ThelO %MeOH/C H C13
eluent w asfu rthe rpurified withSiO2flashcolum n chr om atography usingC H C13a nd
C H C L3/MeOH gradie nts as eluting s olve ntstogiv edefo mylc orymine(65)115.9 mg
a ndc o rymin e(23)923 3rrlg･ T he10-2 0% MeOH/CHC13elu ent w a sfurtherpurified
with SiO2 flash c olu m n chr o m atography using n -hex an e偲tOAc I 1 : 1, n -
he x a n e侶tOAc = 1:2 a ndEtO Ac as elutings olv ents. Defor mylc orymin e(65)58.3 mg
arldc o rymine(23)118 2.3 mg w er e obtain ed fro mthe n-he x a n e/EtO Ac = 1:1 fr a cdon,
l
deformylcoryzeylamin e(38)63･O mg a ndc oryz eyla min e(3 7)17.9 mg w er e obtain ed
fro mtheEtOAcfr a ctio n. T he 20 %MeO H/CH C13elu e nt w a sfurtherpmified with
SiO2fla shc olu m n chr om atographya ndSiO2Pr ePar ativ eT L Ctogiveflu o r o c arp min e
(69)1.9 mg a nd la n c e o migine(10)19.4 mg. T he30-50% MeOH/CHC13elu e nt w a s
furthe rpurified with SiO2flashcolum n chr o m atogr aphyu sing5-7% MeOH/CH C13a S
elutings olve nts to give Nb- m ethyl-3α - a min?
-s e c o- v o a c a rpin e(70)43･6 mg･ T he
de tails are sho w n a sfollow s ･.
CrudeCHC13e Xtr. fr o mle ave s(pla ntm aterials w er e colle ctedinJu n e, 1992)
SiO2c olu m n
10 - 20% MeO H/CH C13 う defo rn1ylcorymine(65), c orymin e(23),
defor mylc o ryzeyla min e(38),
c o ryzeyla mine(37).
20% MeOH/CHC13 う flu o r o c a rp min e(69),1a n c e o migin e(10).
30 - 50 % MeO H/C HC13 う Nb- m ethyト3α -a min o-s e c o- vo a c arpin e(70).
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4. is olated Alkaloids a nd T heir Yiel(1s
4.1 Ra u voljia su m a tr ana Ja ck
T heis olated alkaloids andtheiryie
'
1dsfrom thele a v e s of Ra u v oljia
s u m atr a n a ar e sho w n a sfollo w s:
Alkaloids Firstcolle ction Se c ondc olle c tion
(Febr 血 ry, 1989)
`
(April, 1993)
bar ma n(4)
m g % mg %
3.6 ().04 3.8 0.1
1 トm ethoxystrictamine(6) 39.0 0.5 5 6.0 1.9
β- c arbolin e(5) 1.0 0.01
per akin e(1S) 16.0 0.2
t占traphyllic ne(9) 1 2.0 0.1
flexic ori■ne(ll) 1 2.2 0
L
.1
1anc e o migine(10) 5.8 0.07
c abufilin e(12) 18.4 0.6
pe r aksin e(1 6) 27.2 0.9
r a u s utrin e(13) 2.8 0.1
101hydrム丈ystri占
:'
ta
:
mine(7) ′2.8 0.1
r左u s utra nin e(14) 3
'
.3 0.1
c o mpa ctinervin e(17) 1.1 0.0 4
Tムtal 89.6 1.02 15.4 3
.84
% :ba sed o n crudebas e
4.2 HuntL m
'
a zeylanL
'
c a(Retz)Gardn. ex Thw .
Theisolated alkaloids a ndtheiryieldsfrom the stem barks a ndthe
le a v e s of Hu nte ria zeyla7u
'
c a are sho w n a sfollo w s:
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4
.2.1 Thefirstc olle ctio n(Jun e1992, ste mbarks andleaves)
Alkaloids Ste mba rks Lea v e s
(＋)- ebu rna m o ni'e(48)
mg % mg %
7.1 0. 2
(＋)- eburna m e ni e(49) 8.2 0. 2
(＋)-is o ebu rn a min e(45) 42.7 1. I
(-)-ebu r n amin e(42) 132.7 3.3
pleio c arpamine(33) 70.8 1.8
tubotaiwin e(39) 13.9 0.3
pleio m utinin e(53) 91.2 2.3
yohimbol(29) 9.8 0■.2
stricto sidin c a cid(50) 3 5.0 1.2
hu n terio side(51) 15.0. 0.5
hu占terio sideB(52) 4.2 .0.1
c orymin e(23) 2105.6 2 0.1
defor mylc orymin e(65) 174.2 1.7
defo r mylc o ryz eyla min e(38) 63.0 0.6
c oryzeyla min e(37) 17.9 0.2
flu or o c arp min e(69) 1.9 0.02
1a n c e omigine(10)
Nb- m ethyト3α - a min o
-s e c o-
v o a c arpine(70)
19.4 0.2
43.6 0.4
Total 430.6 11.2 2425.6 23.1
%:ba s ed o n c mdebas e
90
4.2.2 The se condcolle c tion(August1993,le ave s)
Alkaloids Le a v e s
c orymine(23)
'
m g %
1747.4 17.2
deformylc o ryz eylamin e(38) 25.2 0.2
c oryz eylamin e(37) 101.6 1.0
Na-de m ethylc orymin e(22) 34.8 1.0
Na-de m e thyldefor mylc orymin早(21) 1 0.6 0.1
pleio c arpamin e(33) 13.,1 0.1
tubot aiwine(3.9) 14.0 0.1
17S 17
,
41
,
5'
,
6- -t etrahydro u s am bar e ni e(66) 45.8 0.5
17 R 17
,
4'
,
5'ぅ6
'
-te trahydr ous a mbarenin e(67) 69.3 0.7
hunte riatryptamin e(68) 13.7 0.1
Total 2075.5 20.4
% :ba s ed o n crudeba se
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Char d,cte riTJ atio n a nd Identifictltio n of Is olated A lkaloids
1. Harllla n(4)
Har m a nw a s obtai-一eda s a c olo rle ss a m o rphous s olid.
U V九m ax n m
EI- M Sm/z (%)
1H _ N M R8
: 203.2
,
233.6
,
287.0
,
334.7
,
348.0
: 182(M＋, 100),154(21),91(10)
: 8.37(l H, d, J = 5.3 Hz, H -3), 8.16(1 H, br-s, N- H),8.12
(lil, dd, J = 7.9, 1.OHz, H -5),7.83(1 H,d, J = 5 3 Hz,
汁 4),7.55(1 H, td, J = 5.7, 1.OHz, H -7),7.53(1H, dd, ∫
= 5.7, 2.3 Hz,I1-8), 7.30(1 H, ddd,J = 7.9,5.7, 2.3 Hz,
H-6),2.84(3 H, s, Me).
5
ク′
7 ≒さ.
N
H
bar man(4)
4
'､勺
J4
Me
N
2
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2. 11- Me thoxys trict a111ine(6)
Thisba s ew a s ()bt ain eda s a c()1o1
･less am orpho u苧SOlid･
c D AE24･5(nm) : o(213), -3.00(219), -20･65(238), 0(250), ＋10･66(276),
o(346),(c - 0.00455, MedH)
u v九m ax nm (logs) : 228.8(4･08), 278･7(3･40)
I R(K Br)c m
-1
EI- M Sm/z(0/a)
H R-F Al∋MS
1H _ N M R8
13c_ N M R
: 3400(br), 2910, 1735, 15 95
: 352(M＋,100),322(ll),?93(45),2 64(13), 210(10),
121(9)
: Fo und 353.1864, requires 353･1865 1e a clingt othe che mic al
for mula C21H25N203(M＋f-I)＋
: 7.3()(1 H, d, J = 8.3 Iiz, i-I-9),7.19(1 H, d, J = 2･4 Hz,
I-i-12), 6.71(1 H, dd,∫ = 8.3, 2.4 Hz, H -10),5149(1 H, q,j
= 7.1 Hz, H-19),4.66(1 H, d, J = 4.9 Hz, rI-3),4.04(1H,
br- d, J = 16.9H z, H -21β), 3.83(3 H, s, Ar- O Me), 3172
(3 H, s, C OO Me),3.67(1 H, td, J I 1 4.4, 6.1 Hz, H -6β),
3.50(1H, br- s, H -15),3.10(1H, d, J = 16.9 Hz, H -21α),
2.70(1H, dd, ∫ - 13.6, 5.8 Hz, H -5α), 2･68(1 H, dd, ∫ -
13.6, 5.4, 2.7 Hz, H-14), 2.58(1 H, td, J = 14.2, 4.9H z,
H -5β), 2.()7(1 H, d, J = 3.9 Hz, H -16), 1･97(1 H, dd, J =
14.6, 4.9Hz, H -6α), 1.73(1 H, dd, J = 13.6, 2.9 Hz, H -
1 4),1.54(3 H, dd,J エ フ.1, 2.7 Hz, H -18).
: Se eTable1. page139.
C O2Me
18
MeO
10
ll
ク′
ミゝ
､
N
A
O5
3
H
t
t＋
'
'
14
.N
1 5
ヽ1 9
11- m etllO XySu
.icLzlnli-1C(6)
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3.β-Carboline(5)
β-Carbolline w a s ()btain eda s a c olorle s s a m orpho u s s olid.
U V九m ax n m
E L MS m/z (%)
1H_ N M R8
: 211.5
,
233.
,
281.9, 288.3, 3 37.4, 35().6
: 1 68(M＋, 1()0),140(25),11 4(12)
: ll.65(1 H, s, N H), 9.55(1 H, s, H- 1), 8.35(1 H,d, J = 5.8
Hz, rト3),8.28(1H, d,J = 6.O H2;, H -4),8.23(lH, d, J =
8.0 Hz, ナト5), 7.80(1 H,d, J = 8.5 Hz, H -8), 7.74(lil, td,
J= 8.3, 0.8 Hz, ” -7), 7.42(1H, td, J = 8.0, 1.1 Hz, H- 6).
5
クー
′
7 も ､
N
H
4
､
勺
ノづ
H
β- c arboline(5)
憎
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4. Perakin e(15)
Perakine w as obtaineda s white s m allcryst alsfrom diethylether･
U V九m ax n m
IR(K Br)cm
-1
EI- M Sm/I (0/o)
1H _ N M R8
13c_ N M R
: 219.4
,
257.1
: 3430(br),2960,1740, 1720, 1595, 1240
: 350(M
＋
, 100),321(20),251(17),196(34), 168(73)
: 9.84(1 H, d,J = 0.6 Hz, C H O), 7.78(1 H, d,J = 7.4 Hz,
H-12), 7.61(1 H, d, J = 8.OHz, H -9), 7.48(1H, d, J = 7.4
Hz
,
H -12),7.39(1 H, td, J = 7.7, 1.4 Hz, H -10),7.23(1 H,
td
,
I = 7.4, 0.8 Hz, 汁ll), 4.94(1 H, d, J - 1.1 Hz, H -17),
4.18(1 H, d,J = 9.4 1iz, tト3), 3.63(1 H,dd,J = 6.1, 5.8
Hz
,
H 15), 3.33(”-I, ctq, J = 9.1, 6.6Hz, H -19), 2.88(1 H,
t
,
J - 5.2 Hz
,
H-15), 2.81(1 H, dd, J = ll.8, 5.O Hz,
H -6α), 2.47(1 H, d d, ∫ = 5.8, 5.5 Hz, H - 16), 2.18(3 H, s,
OAc), 2.17(1 H,d, J = 9.1 Hz, H -2()), 1.77(1 H, dd, J =
14
.8,9.6Hz, H- 14α), 1.65(1 H, d, J - ll.8Hz, H -6β),
1.60(1H, dd, J - 14.8, 5.2 Hz, H- 14β), 1.29(3H, d, J =
6.6Hz, H -18).
: Se eTable1, page139.
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5. Tetl･aPhyllic n e(9)
Th･isba s ew a s obtai-一eda s a colorle ss a-¶o rpho u s s olid･
U V九m ax n m
IR(K Br)c m
-1
E トM Sm/z (%)
1H _ N M R8
: 205.4
,
283.8
: 3440(br),16()5,1300,1260
.
･ 3()8(M＋, 100), 236(1(),18 3(42),144(18)
: 7.45(lli, ｡kl, J = 7.2, 1.1 Hz, 二H-9), 7.1 5(1 H, td, J去7.7,
1･4 Hz, Ii-ll),6.79(1 H, td, J = 7.4, 1.1 Hz, H- 10), 6.65
(1 H, d, J = 7･7 Hz, 班 -12),5.25(1 H, q, J = 6.6Hz, H -19),
4･47(1 H, s, H-17), 3.47(1 H, d, J = 9.6Hz, H -3),3.42
and 3･36(ea ch l H, d, J = 15.7 Hz, H -21), 3.12(1H, t, J =
5･2 liz, I-ト15), 3.()4(1 H, t, J = 5.5 Hz, H -5), 2.77(3H, s,
N- M e), 2･65(1 H, ,s, H -2), 2.16(1H, td, J = 5.8, 1.4 Hz,
H-16), 2.()6(1 H, d, J = l l.8 Hz, ” -6α), 1.92(1 H, dd, J =
11･8, 5,2Iiz, H 16β), 1･84-1･8()(2 H, m , H -14), 1･66(
.
3 H,
d
,
I - 6.6 Hz, ” -18).
1 0
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6. Fle xic orin e(ll)
Flexic orin e w a s obtain ed as aredam orpho u s s olid
U V九m ax n m : 213.8, 277･0, 463･7
EI- M Sm/z (%) : 674(M
＋
,78),3 68(16),313(22),264(21), 236(34),
137(16),57(100)
1H- N M R(CD30 D)8 : 6.92(1 H, s, H -9),6･47(1H, s, H -12), 5･37(1H,q,.
J = 6.9Hz, H -19),3.75(1H, d, J = 6.8Hz, H -3), 3･74
(3H, s, AトO Me), 3.56(1H, dad,∫ = 15･6, 2･4, 2･2 Hz,
H -21α),3.47(1 H,br-a, I - 15.8Hz, H -21β), 3･25(1 H,
dd, J = 6.1, 5.6 Hz, H-5), 3.17(1 H, t, J = 5.4 Hz, H - 15),
2.8 6(3 H, s, N - Me),2.72(1 H, s, H -2), 2.63(1H, dd, J =
7.6, 4.8Hz, H -16), 2.33(1 H, d,J - 12.5 Hz, H -6α), 1.99
(1H, dd, J ニ 14.4, 4.1 Hz, H -1 4α),1.81(1 H,dd, J =
12.5, 5.1FIE, H -6β), 1.66(3ft, dd, J - 6･6, 1･2 Hz,
H-1 8), 1.43(1H, dd, J - 14.4, 5.2 Hz, H -14β), 7.28(1H,
s
,
H -12'), 6.5 6(1 H, s, H -9
7
), 5.51(1H, q, J - 6.6 Hz,
H- 19'), 4.01(1H,br-d, J - 15.4H z, H -21
-
β),3.79(3H, s,
C O O Me-),3.77(1H, s, H -15
'
), 3.04(1 H, d, J - 15.4 Bz,
H-2 1
'
α), 2.75(1 H, dd, J - 14.4,9.0, 2.5 Hz, H 15
'
α),
2.75(1H, ddd,J = 14.4, ll.2,6.1 Hz, H -5
'
β), 2.72(1 H,
dd d,J = 13.1, 10.0, 2.2 Hz, H -3
f
c(), 2.54(1 H, ddd,J =
14.4, ll.2, 9.O Hz, H -6
-
α), 1.96(1 H, bトdd, ∫ - 14.4, 9.6
Hz, 昆 -14
'
β), 1.90(1 H, dd d, J = 14.4,6.1, 2.9Hz,
H -6
'
P), 1.86(1H,br-dd, I = 14.4, 7.8Hz, H -14
'
α), 1.65
(3 H, dd, ∫ - 6.8, 1.7 Hz, H -18
'
), 1.41(1 H, ddd,J = 13.1,
12.2
,
6.1 Hz, 班 -3
1
B).
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7. Lanc e omigille(1())
La n c e om lglne W LIS Obtaineda s a c ol()rle s s aれl()rPh()us s olid･
U V九m a xn m
EI- M Sm/I (a/a)
1H -N M R8
i3c_ NM R
: 205-9, 256.8, 298.1
: 382(M＋, 63), 337(63),236(28),194(47),122(10 0)･
: 7.28(1 H, d, J = 8.OHz, 班- 9),7.19(1H, td, J = 8.0, 1･4
Hz, H -ll), 6.83(1 H, td, ∫ = 7.7, 1.1 Hz, H -10),6･57(1H,
dd,J - 8.0, 1.1 Hz, H -12),5.3 9(1 H, q, J = 7.2 Hz,
H-19), 4.79(■1 H, s, H-17), 3.97(1 H, d, J = 17.3H z, H -
21α), 3.57(1 H, dd, I = 13.8, 3.3 H.z, H-5α),3.5 7(1H,
dd, J■ = 3.3, 2.2 Hz, H-3), 3.55(3H, s, O Me), 3.55(1 H,
dd, J = 4.1, 1.9Hz, H -15), 2.96(3 H, s, N - Me), 2.94(1 H,
d,∫ - 17.3 Hz, H -21β), 2.92(1 H, ddd,J = 16.2, 13.8. 5.2
H z
,
H-6P), 2.77(1 H, d亡l, I = 13.8, 5.2 Hz, H -5β), 2.29
(1 H, dd d,∫ - 13.6, 4.1, 2.2 Hz, H -14β), 2.25(1 H, d d, J -
16.2, 3,8 Hz, H -6α), 2.()3(1 H, ddd,∫ = 13.6, 3.3, 1.9
H z, H -14α), and1.48(3H, dd, J = 7.2, 2.5 Hz, H -18).
: Se eTable1, page139.
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8. Cabufiline(12)
Cabufilin e w a s obt aineda s a c ol rle ss alT10 rPho u s s olid.
U V九m ax n m
IR(K l∋r)c m
-1
EI- MS m/I (%)
HR-F A RMS
: 213.6, 252.3, 31().9
: 343O,2950, 1740, 162O, 1492, 1466
: 750(M＋, 1 00),732(93),598(15),276(7),
: fo u n c1751.4072, requi re s751.4071 le adingtothe che mic al
∫()1111t･1 aC44H55N407(M＋H)＋
1H - N M R(DMS O- (16)8 : 6.C＋)(1 H, s, H-9),6.41(1H, s, H-12), 3.94(1H, d, I
= 5.1liz,王i-3),3.66(3 H, s, Ar- OM e),3.59(3 H, s, 17-
OM e), 3.54(1 H, ddd,J I 13.7, 13.7, 4.9Hz, 冗 -5α), 3.20
(1 H, d, J = 15.4Hz, H -21α),3.02(1 H, q, J = 5.8Hz,
li-1C)),
.2.99(1 H, d, J = 3.9 Hz, ロー 16), 2.67(3 H, s, N-
M e), 2.58(1 H, s, H- 2), 2.56(1 H, ddd,J ニニ 14.7, 14.7, 5.7
rlz, H-6P), 2.48(1 H, d, J = 3.1 Hz, H -15), 2.40(1H, dd,
J = 1 3.7, 5.6 Hz, H -5β), 2.3 6(1 H, H 1 4), 2.20(1 H, d, J=
15.9 Hz, H- 21β), 1.73(1 H, rI-14), 1.44(1H, dd, J = 14.6,
4.1 Hz, トト6α), 1.10(3 H, d, J = 5.6Hz, H-18), 6.93(1 H,
s, H- 9
-
), 5･98(1 H, s, H -12
t
), 5.35(1 H, q, J = 6.9 Hz,
H-19'),3.73(3 H, s, 17
'
- OMe), 3.69(1 H, d, J = 15.4 Hz,
H -211ct), 3.49(3 H, s, Ar- O Me
'
), 3.17(1 H, dd,J = 10.9,
1()･9
,
1()･9 Hz
,TI-5
'
α), 2.91(1 H, a, J - 15.4 Hz, H -21
.
β),
2.87(1 H, s, H -1 6
1
), 2.64(1H ,dd, J = 10.5, 10.5 Hz, H -
5
1
β), 2.43(3 H, s, N
'
- Me), .2.29(1 H, ddd,J = 13.9, 13.9,
1
9.5 Hz, 汁6
'
β), 1.78(1 H, dd, J = 13.2, 9.6 Hz, H -6'α),
1
.54(3H, dd, J = 6.8, 1.5Hz, li-18), 2.18良 1.57(2 H,
汁3
.
), 1.78& 1.73(2 H, H -14
.
)
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9. Peraksine(16)
Peraksin ew 'cI S Obt ain ed a s a colorle ss am orph()u s s olid
U V九m a xll m
IR(K Br)c111
-1
E L MS7711/z (%)
: 223.5, 278.6
: 3 4() )(t〕1う, 2930, 146(),92(), 820,75()
: 310(M ＋, 17), 309(18),279(5), 2()7(8), 178(6),
167(19),149(100)
1H- N M R(D M S O-d6)8 : 1().73(1 =, s, N恥 7.32(1H, d, J = 8.8Hz, H -9),
7.25(1 H, dd, J ニ B.1, 0.7 Hz, H -12),6.98(1 H, t, J = 8.3,
1･2 rlz
,
H -ll), 6.91(1.1i, td,jニ=9.0, 1.2Hz, ” -10), 4.5 0
(l H, s, H -17), 3.99(1H, t, J = 臥6Hz, H -3), 3.84(1H,d,
J = l l.5 一iz
,
Ii-21α),3.58(1 H, t, J = 5.2Hz,rI-5), 3.32
(1 H, dd, J = 1 2.(), 2.5 Hz, ” -21β),3.14(1H, m , H-19),
2･8 0(l H, dd, J = 15.2, 6.6 Hz, H -6α), 2.45(1H, d,J =
15.1 I- z , ri- 坤),1.90(1 H, ddd,J ≡ 1 0.8, 10.8, 4.5 Hz,
H -1 4α), 1･59(l H, d, J = 9.O Hz, H -15), 1.4 2(1 H, a, J =
9･()rlz, 汁 2(), 1.35(1 H, ” , H -14β), 1.28(1 H, d, J = 4.4
13c- N M R
Hz
,
H -16), 1.27(3 H, d, J = 7.OHz, H- 18).
: SE 巴T;1ble1
,1つageI39.
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10. Ra u s utrin e(13)
Ra u s utrine w as obtain ed a s adark- red a m orpho u s s olid.
c D△己23(n m) : o(240), ＋5.24(257), ＋0.19(301), ＋0･58(3 10),0(32 2),
-4.86(355), -2.72(394), -3.89(4 18),0(47 0),(c I
0.000156, MeO王i)
U V九m ax(loge)n m :277.9(4.23), 478･4(3･44)
EI- M Sm/z (%) : 722(M＋ ＋2, 16), 704(13),210(8),137(14)
H R-F A B MS(＋KI) : Fo u nd 723.3751, requires7233 758le adingtothe che mic al
form ula C42H51N407(M＋2＋H)＋, a nd fo u nd 761.3329,
lH_ N M R8
requlre S76 1･3317 1e a血ngtothe chemic alfbm ula
C42H5 0N407K(M＋2＋K)＋
: 6.87(1 H, s, H -9),6.25(1H, s, H -12), 4.10(1 H, d, J = 5.i
Hz, H -3), 3.77(3H, s, Ar- O Me), 3.7 4(1H, dd,J = 13.7,
13.7, 4.9 Hz, H -5α), 3.70(3 H, s, 17- O Me), 3.47(1H, d, J
- 15.6 Hz, H -21α), 3.04(1 H, q, J - 5.9 Hz, 臥19), 2.95
(1H, d, J - 3.9 Hz, H -1 6), 2.74(3 H, s, N- M e), 2.7 0(1 H,
br- s
,
H 1 5), 2.68(1 H,d ddr, J - 15.2, 13.7, 6.1 Hz, H -6β),
2.64(1H, m , H -14α), 2.61(1 H, s, H -2), 2.5 1(1 H,dd,∫ =
13･7,6.1 Hz, H -5β), 2.25(1 H, d, J = 15.6 Hz, H1 21β),
1･7 3(1 H, dd,J I 15･2,5･4 Hz, H-6
.
cx), 1･62(1 H, H -14β),
1.26(3Ⅰもd,J = 5.8 Hz, H -18), 7.30(1H, s, H - 12
t
), 6.57
(1E, s, HQ),5･チ3(1R, q, J - 6･6 Hz, H -19
'
), 4･02(1 H,
d
,
J = 15.4 Hz
,
H -21'α), 3.79(3H, s, 17
-
- OM e), 3.76(1 H,
br- s
,
H -15t), 3･01(1 H, d, J - 15.6 Hz, H -21
7
P), 2.82(1H,
ddd
,
∫ = 12.7
,
8.3
,
4.4 Hz
,
H -5-α), 2.76(1H, d, ∫ - 1.4
Hz, H - 16
'
), 2.70(2 H, m , H -5
'
β, H -3
-
α), 2.53(1 H, m ,
103
13c_ N M R
H -6'P), 1.94(1 H, dd,J I 14･7, 7･8 Hz, ” -6
7
cL), 1･86(2 H,
m
,
fi-14'), 1.64(3 H, dd, J = 6.9, 1.7 日z, Fl-18
-
), 1.34
(1 H, ddd,J = 1 5.7, ll.0, 8.6Hz, H -3
Tβ).
: Se eTable2, page140.
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ll. 10- Hydro xystrictanline(7)
Thisbas e w a s ()bt ainedas a c ol rless Lu nOrPho us s olid.
cD △E24(n m)
U V九m ax n m
EI- M Sm/i(%)
H R-F A R M S
1H _ N M R8
13c_ N M R
: O(211), -12.39(229),()(246), ＋9.19(275), ＋4.40(3 0),
＋3.60(310),0(3 50),(c -().000379, MeO H)
: 28O.6(＋2 N NaO H - > 2O5.3, 3O5.0)
: 338(M＋, 10()), 279(50),25()15), 196(8).
: Fo und 339.1704
, requlre S339.1709le adingtothe che mic al
form ula C2()H2'3N203(M＋lli)＋
: 7.45(1 H,d, J = 8.3 Hz, 汁12), 6.94(1 H, d, J = 2.7 Hz,
H -9), 6･78(1 H, dd, I = 8･3, 2.6 Hz, ll-ll), 5.5 0(1 H, q, J
- 7.0 Hz
,
ll-19),4.64(1 H, (I, I = 4.9 Hz, H -3), 4.04(1 H,
d
,
∫ = 1 6.8 H2:
,
H -21α), 3.70(3 H, s, 17- O Me),3.67(1H,
ddd,∫ - 14.4, 14.4, 5.8 Hz, H -6恥 3.5 1(1 H, bトS, H -15),
3.ll(1 H, d, I - 16.9 Hz,Ii-2 1P), 2.71(1 H, dd, J = 14.4,
5.9 Hz
,
H -5β), 2.67(1H, ddd,J = 13.7, 5.1, 2.5 Hz,
H -1 4α),2.61(1H, ddd,J - 14.2, 14.2, 4.6 Hz, H -5α),
2.13(1 H,d, J = 3.9 Hz, H -16), 1.97(1 H,d d,J = 14.6,
4･8 Hz
,
汁6α),1.75(1 H, d⊂l, J - 13.9, 2.5 Hz, H- 14β),
1.55(3 H, dd,I = 7.1, 2.5rlz, H-18).
: Se eTable1
, page13 9.
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12. Ra u s utr a nin e(14)
T hisba s e w a s obtained a s ar ed a morpho u s s olid･
c D Ae23(n m) : o(2 1() , -16.06(220),0(240), ＋6.38(255),0(322),
-6.38(355), -4.32(390), -4.73(415),0(512)
U V九m ax(logE)nm :209.6(4.45), 278.4(4･31), 472･8(2･40)
EI- MS m/z (%) : 708 (M＋＋2,1 6),368(3),338(9),279(9),211(7),
1 29(12),44(loo)
H R-F A B MS(＋K I) : Fou nd709.3606,r equ lr e S709.3601 le adingtothe
chemic alform ulaC41H49N407(M＋2＋托)十, a ndfo u nd
1H_ N M R8
7 47.3170, r equire s7473160le adingtothe che mic al
fo r m ulaC4 1H48N407K(M＋2＋K)＋
: 7.15(1H, s, H -9),6.29(1H, s, H-12),3.96(1H, d, J ; =4.4
Hz
,
H -3), 3.77(3H, s, Ar- O Me),3.63(1H, q, J = ニ6.3Hz,
H -19), 3.33(1 H, d, J = 8.I Hz, 班 -16),3.29(1 H,ddd,J =
14.2, 7.1, 2.7 Hz, H -5α),3.26(1托 d,J = 16.4 Hz;, H -
21α), 3.08(1 H,dd,J = 8.1, 4.2 Hz, H -15),2.75(3H, s,
N - M e), 2.71(1H, dd, J - 14.2, 7.4 Hz, H -5β), 2.6 8(1 H,
d
,
J = 16.6Hz, 班 -21P), 2.64(1 H, s, H -2), 2･10(1H, dd,J
= 13.9
,
4.2 Hz
,
H -14α), 1.91(1H, add, J = 15.4, 7.1, 2.7
Hz
, 汁6β), 1.7 2(1 H,dd, J - 14.2, 4.4 Hz, H -14β), 1.49
(1H, dd,J = 15.4, 7.4 Hz, H -6α), 1.27(3H , a, J I 6.3 Hz,
H -18), 7.32(1 H, s, H -12
'
), 6.57(1 日, s, H-9
I
), 5.43(1 H,
q, J = 6.9 Hz, H
- 19f), 4.03(
'
1 H, br- d,J = 1 5.7 Hz, H -
2 1-α), 3.79(3 H, s, 17
'
- O Me), 3.77(1H,br-s, H -15
'
),
3.02(1 H, d,J = 15.3 Hz, H -21
tβ),2.8 2(lil, ddd,J =
12.7
,
1 2.2
,
4.4 Hz
,
H -5'α), 2.78(1 H, d, J = 1.5 Hz, H -
16'), 2.73(l H, m , H -3
f
α), 2.71(1 H, dd, J = 1 2.7,8.6 Hz,
H -5
'
β), 2.5 3(1 H, d dd,J = 14.4, ll.3, 8･6 Hz, H -6
'P),
106
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1.94(1 H, dd, ∫ = 14.4, 8･1 Hz, H -6
'
α), 1･87(2 H, m , H -
14'), 1.64(3 H, dd, J = 6.8, 2.7 H耳, H -18
1
), 1･37(1 H,
ddd
,
.J = 15.7, ll.0, 7.6Hz, H -3
-
β).
: Se eTable2, page140.
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13. CoIⅥpa Cdnervil e(17)
T bisba s ew a s obtained a s a c olo rle ss a m o rpho tlS S Olid.
U V九m ax n m
EI- M Sm/I (%)
1H _ N M R8
: 293.1, 3 29.9
: 356(M＋, 4()), 283(41), 225(100),167(7 7),
: 8.58(l H, s, N H), 7.21(1 H, d, J = 7.4 Hz, H -9), 7.15
(l■H, td, ∫ = 7,8, I.3 Hz, ” -ll), 6.94(1H, td, J = :7.7, 0.5
Iiz,I1-1 0),6.85(1 H, d, J ニ 7.8Hz, H -12), 3.94(lH, br- s,
1-ト3),3.8()(3rl{s, 17- OM e), 3.53(1 H, q, J = 6.1 Hz, H -
1 9), 3.1 O(1 H, ad d,I = 14 3, 7.6, 6.8 Hz, H -5α), 2.96
(111, bト S,1i1 5), 2.85(1 H, d, J = 12.5 Hz, H -21α), 2.79
(1 H, nl, f･-ト叩), 2.7 9(1 H, m , H -6B), 2.76(1H,dd d,J =
13.5
,
3.4
,
3.()･ Hz
,
H -14α), 2.08(1 H, d, J = 12.5 Hz, H -
21β),1.85(1H,d d, J = 12.4,8.3 Hz, 班 -6α),1.16(1H,
ddd
,
J = 13.5
,
3.5,3.5由z, H- 14β),1.10(3H,a, J = 63
H z
,
” -18)
5
N
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ll
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も ､
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14. (＋)-E bu rnam onine(48)
L T hisba s e w a s obtain ed as a c olorle s s am orpho u s s olid･
[α]D15
U V九m ax n m
IR(K Br)cm
-1
EI- M Sm/z (0/a)
1H _ N M R8
13c_ N M R
: ＋88o (c = 0.41, C H C13)
: 241.9, 267.0, 294.9
: 2960, 293 0,1700,1 630,1460, 138 0, 134 0, 76 0
: 294(M＋, 100), 265(23),237(19), 224(14),18 0(l l),
167(13)
: 8.37(1 H, ddd, J` - 7.5, 1.4,().7 Hz, H -12), 7.43(1 H, dd,
J = 7.1, 1.7 Hz, H -9),7.3 2(1H, td, J = 7.4, 1.5 Hz, H -
ll), 7.28･(1
､
H
,
td
,
J = 7.6
,
1.5 Hz
,
班 -10),3･98(1H, s, H -
21),3.33(1H, dd, J = 13.9, 6.3 Hz, ロー5β), 3.25(1 H, d dd,
J = 13.9
,
ll.5,5.9 Hz, rt-5α), 2.91(1 H, dd dd,J = 16.8,
ll.5, 6.6, 2.9Hz, H -6P),2.67(1 H, d, J = 16･6 Hz, H -
17cO, 2.59(1 H, d, J = 16.6Hz, H - 17β), 2.59(1 H, br-d, J
= 12.5 Hz, H -3α), 2.48(1 H, add,∫ - 16.8, 5.3, 2.4 Hz,
‡ト6α), 2.42(1H, td, J = 12.5, 3.2 Hz, H -3β), 2.05(1 H,
dq, ∫ - 14.8, 7.6Hz, H- 19),1･7 6(1 H, d dddd,J = 13･7,
13.4, 12.5, 3.9, 1.7 Hz, H- 14α), 1.6 6(1 H, dq,J - 14･9,
7.6 Hz, 汁19), 1.49(1 H, br-d, J = 13.7 Hz, H -15α), 1.39
(1H, dddd,∫ - 13･5, 3･0, 3･O Hzヰ1 4β),1･04(1H, td, ∫
= 13.7
,
3.9Hz, H -15β)
: Se eTable3, page142.
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15. (＋)- E bu rn am erline(49)
T hisbas ew as obttLlilled as a c olo rle ss a m o rpho u ssolid･
[cL]D19
U V九m ax n m
IR(K Br)cl l
- 1
EI- M Sn･7/z (%)
1H _ N M R8
13c_ N M R
: 十17 iO(c = 03 85,CHC13)
: 224.5, 259.7, 3()1.6, 311.8
: 293 5, 2850, 1645, 1470, 1440
: 278(M十,8),249(29),208(29),149(23),
.
I 7.47(1 H,d, J = 7.8 Hz, ll-9), 7.33(1托 d, J= = 8.1 Hz, H-
1 2),7.18(1 H, td, J = ニ7 3, ll Hz, ” -ll),7･10(1H,td,J =
8.1
,
i.O Hz
,
” -1 0),6.92(1H, a,J = 7.8Hz, H-16),5･0 8
.(1 H, (i,∫
= 7.8rlz, H -17), 4.28(1 H, s, H -2 1),3 37(1H,
dd, J = 13.9,5.6 Hz, ‡ト5α),3.28(1H, td,∫ :≡ 13.7, 11･5,
5.2 Hz, H-5β),3.04(1 H, m , H -6β),2･75(1H, ddd,J =
1 4.(), 1 2.2, 3.0H z, H-3α), 2.68(1 H,br- d, J = ご14.0 Hz,
H -叩), 2.52(1 H, d也d,J ニ 16･1,6･6 Hz, H -6α), 1･99(1.
H
,
dq, ∫ = 14.9, 7.5 Hz, ” -19),1･73(1托 qt, 13･2,4･2flz,
H-14β), 1.7()(1 H, dq, J = 14･9, 7･4 Hz, H -19), 1･48(1 H,
br-d, J = ニ13.6Hz, ”-15β),1.4 3(1 H, dt, J = 13･2, 3･2 壬iz,
H -14α), 1.15(1H, td, J =: 13.7, 3.6Hz, ” -15α),
1.00(3托 t,J = 7.6Hz, H -18)
･
. Se eTable3, page142･
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1 6. (＋)-Isoeburn amine(45)
(＋)-Is o ebur naIlline w a s obtained as a whitepl
'is mfl'O m叫eO H･
【α]D18
Melting polnt
UV 九m a xn m
IR(K Br)c m
-1
EI- MS m/I(%)
1H_ N M R8
I3c_ N M R
: ＋102o(c - 0.615,CH C13)
: 210o C
: 227.8, 281.
: 31 00(br),295(), 2935,287(),1475, 1315, 750
: 296(M＋, 100),267(42), 249(18), 208(9), 193(4)
: 7.5 0(1 H,d, Jl= 7.6 Hz, H -9), 7.41(1I- , dd, J - 6.8, 1.2
Hz
,
H -12), 7.19(1 H, td, J = 7.1, 1.2 Hz, H.-ll),7.15(1 H,
td
,
J = 7.･8
,
1.2 Hz
,
H -10),6.06(1 H, td, J = 5.1, 1.2 Hz,
H -16), 3.85(1 H, bl･ -S, H -21), 3.34(1 H, dd, J I 13.7,5.9
Hz
,
H -5β), 3.25(1 H, ddd,J = 13.7, ll.5, 5.6 Hz, H -5α),
3.00(1 H, m , H-印), 2.65(1 H,br- d, J = ll.O Hz, 班-3β),
2.60(1 H, dd, ∫ - 12.3 Hz, 班 -3α),2.5 4(1 H, dd,∫ = 14.2,
5.9Hz, H -6α), 2.52(1H, a, J = 4.6 Hz, O H),2.19(1H,
dd
,
J = 14.9
,
1.2 Hz
,
H -17β), 2.18(1H, dq, J = 14.8, 7.6
Hz
,
H -19), 2.()()(1 H, dd,I I 14.9, 4.9 Hz, H-17(x), 1.76
(1 H, qt, J = 13.2, 3.7 Hz, rト14α), 1.64(1 H, td, J = 13.4,
3.4 Hz, H -15β), 1.55(1 H, bl･ -d, J = 13.4 Hz, H -15α),
1.46(1H, dq,∫ - 14.8, 7.4 Hz, H -19), 1.39(1 H,dt, J =
13.2, 3.2Hz, H-14β),0.93(3 H, t, J = 7.6Hz, H -18)
: Se eTable3, page142.
1 0
l l
ク
′
ら. .
1 2
HO
N
16
21
17
19
3
N
5
1 5
(＋)-iso cburnarninc(45)
111
17. (-)- E bur namin e(42)
Thisbase w a s ()bt
, ･
Llilled a s a whiteprlSm from M eOモ1.
[cx]D18･5
Melting polllt
UV九m ax n m
IR(K Br)cm
-1
E L M Sm/I (%)
1H - N M R8
13c- N M R
: 一83D(c ニ 1.175, C H C13)
: 1()5oC
: 2()1.6, 228.3, 282.i
: 33())=)Ⅰう, 3()50,2940,1 460,1345, 1300
･
.
296(M＋, 78),267(34),249(3()), 208(21),193(28),
1BO(60),167(100)
: 7.72(1 H, dd,J = 7.1, 1.5 H乙, H -12), 7.46(1H,d, J = 6･8
.rlz, Ii-9), 7.18(1 H, td,7.1, 1･5 Hz, H -ll),7.14(1 H,td, J
= 7.5, 1.4 Hz, H -10), 5.54(1 H, s, 汁16), 3.72(1H, s, H -
21), 3.47(l叶 s, OH),3.23(1 H, dd,J = 13.7,6.4 Hz, H -
5cO, 3､15(1 H, ddd,I = 13.7, ll.4, 5.8Hz, 班 -5P), 2.92
(1 H, ” , H<)a), 2.49(1 H, dd, I - 16･1, 210Hz, H -6α),
2.48(1H, dcl, I = 15.7,3.OHz, H -3α), 2.29(1H, td, J =
14.9, 3.2 Hz, H 13P), 2.28(1 H, dd,J : - 13･7,5･1 Hz, H -
17β), 2.02(1 H,dq, ∫ ≡ 15.1, 7･6 Hz, H- 19), 1･66(1H, qt,
J = 13.4, 3.1 Hz, H- 14α), 1.48(1H, dd,J = 16.3, 7.1 Hz,
汁17α), 1.46(1 H,dq,J ≡ 15.9, 7･1, H -19),1･34(1H,br-
d, I - 13.4 H乞, H -15α), 1.27(1 H, dad,J I 13L4,6･1,3･1
Hz
,
H -14β), O.88,(3H, t, J = 7･6Hz, H
-18),0･81(1H, td,
∫ = 13.5, 3.9 Hz, †ト15β),
.
I Se eTable3
,page14 21
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18. Pleio c叩 amine(33)
Pleioc a rpamine wa s obtaineda swhite n e edle sfro m MeO H･
[α]D18
Melting pol nt
U V九m a xn m
I R(K Br)c m
-1
EI- M Sm/z (%)
1H _ N M R8
13c-N MR
: ＋120o(c = 0.49, C H C13)
: 161 oC
: 2 29.4
,
28 4.6
: 2900, 1740, 14 60, 1310, 1280,1 210,75 0
: 322(M＋, 37), 263(100),234(26),180 (80)
: 7.5 5(1 H, ddd;J - 5.9, 2.7,0.7 Hz, HJ)), 7.10(1 H, ddd,J
= 9.5, 7.I, 1.7 Hz, H -ll),7.()9(1 H, ddd,J = 10.0, 7.1,
1.9 Hz,■H-10), 6.97(1 H, ddd, J = 6.2, 2,5,0.8Hz, H- 12),
5.3 2(1 H, qd, J
■
= 6.8
,
1.7 Hz
,
” - 19ゝ 5.22(1H, d, ∫ - 4.1
Hz
,
H- 16),3.8 4(1 H, br-s,ll-21),3.58(3 H, s, O Me), 3.52
(1 H, ddd,J = 3.9, 3.5, 2.5 Hz, H -15),3.3 6(1 H, dd d,J =
14.7
,
10.2
,
2.9.Hz, H
-5α), 3.16(1 H, ddd,J = 15.6, 8.5,
2･7 Hz
,
H -6B), 2･68(1 H, ddq,J = 16･1, 10･3, 6･4 Hz, H -
6α), 2.6()(1H, d, J = 14.0 Hz, H- 21α), 2.51(1 H, dd d, J =
13.1
,
3.9
,
2.6 Hz
,
” -14α), 2.29(1 H, ddd,∫ = 13.1, 8. 6,
6.4 Hz
,
H-5β), 2.2()(1 H, (ldd,J = 13.2, 4.4, 2.5 Hz, H -
1 4β), 1.7 4(1 H, bトd, J = 13.0H z, H - 21β), 1.49(3 H, d dd,
J = 6.8
,
2.2JHz
,
H -18)
: Se eTable4
, page1 43.
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19. Tubo taiwin e(39)
T hisbas ew a s obt･din cd as acolorle ss a m o rpho u s s olid･
tα〕D19
U V九m a xn m
IR(K Br)cnl
-1
EI- M Sm/z (鶴)
1H_
_ N M R8
13c_ N M R
: ＋560
o
(c = 0.575, C HC13)
: 23().1, 298.4,327.8
.
I 3 375,2970, 294(), 1680, 1620, 125 0(br)
: 3 24(M＋, 59),267(30),229(100･),180(88), 167(7 4),
149(64)
･
. 8.85(lll, s, NH),7.15(1 H,a, J ニ 7,6Hz, ri-9),7･11
(1tい(.I,∫ = 7.6, 1.2 H.z, ”
-ll),6.88(1H, td,∫ = 7･3,0･9
liz
,
㌻トI O), 6.81(1 H, (I, I = 7.9 Hz, ” -12), 3･86(1 H, s,
li-21), 3.77(1 H, s, OMe),3.()7(1 H, ddd,J = 416, 2･7, 2･5
Hz
,
モート15), 3.()6(1 H, td, J = ll.9, 8.O Hz, H -5B),3101
(1f1, (1d ,J I 12.2,5-2, 3.OHz, H-3P), 2189(1 H,dd d,I =
14,2, 1 2.8, 7.0 Hz, , H -6α), 2.86(1 H, da d,J :≡ ll.9, lol ,
7.3 1-Iz
,
”-5α), 2.49(1ti, dad,I I 1 2.2, ll.6, 6･4 Ⅰiz,
H -3α), 1.99(1H, dd, J = 9.8, 4.9, 2.5H z, a -20), 1･82
(1 H, dd(I,J = 14.2,8.0,7.3 Hz, H-6P), 1･82(1 H, dd d,J
- 14.8, ll.6, 5.2, 4.6Hz, H -14β), 1.82(1H, dddd,J = ニ
14.日, 6.4, 3.0, 2.7 Hz, ” -1 4(x),().8 2(2H,dq, J - 15･0,
7.6 Hz, H -19),0.71(3 H, i,J = 7,3Hz, 班 -1B)
: Se eTable4, page1 43･
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20. Pleiom u tinille(S3)
Tlisba s e w a s obtainedas wilite lle edle s∫l一()ⅠⅥ MeO H.
[a]D16
Meltingpolnt
U V九m a xn m
IR(K Br)cm
-1
EI- M S〝1/z (%)
HR-F A R M S
lli- N M R8
: ＋233o(c = 0.55, C H C13)
: 265oC
: 211.0, 255.5, 311.4, 328.6
: 3400(br), 2950, 2870, 176(), 17 35, 1610, 1480,755
: 614(叫＋,100),555(9),478(36),307(18), 135(96),
107(29)
: Found615.3701, r?quire s615.36991e a clingtothe
chemicalfor mulaC4OH47N402(M＋H)＋
: 6,94(1 H, dd,J = 7.3, 0.9 Hz, H -9), 6.88(1 H, td, ∫ - 7.6,
1.2 Hz, H-ll), 6.5 9(l H, dcl, J = 7.3,6.7 Hz, H -10), 6.04
(1 H, d, I - 7.9Hz, H-1 2), 5.37(1 H, qd, J = 6.7, 1.8Hz,
H- 19), 5.10(1 H,dJ = 4.9 Hz, H -16), 4.51(1 H,br-d, J =
121 Hz, H -21rα),3.69(3l
･･I
, s, 17- O Me),3.53(1 H, br- s,
H -15), 3.19(1H, td,J = 12.2, 2.4H z, H -5α), 3.13(1H,
br-s, 班 -3),3･04(1H, d, ∫ = 12.5 Hz, H -21β),2.87(1 H,
br-d
, J = 1 2.2Hz, H-5β), 2.46(1 H, td, J = 14.3, 4.3Hz,
H -6β), 1.63(3 H, (ld, J - 7.(), 2.4 Hz, H -18), 1.56(2 H, m ,
払14), 1.1O(1 H, d, J = 14.6Hz,由一6α), 7.14(1 H,d,J =
8･2 Hz, H -ll
'
), 6.90(1 H, (i, J = 7.0 Hz, H- 9
'
),6.4 4(1 H,
d⊂り = 7･9, 7.3 Hz, H -1()I , 3.68and 3.58(2 H, e a clld, J =
11
･9 Hz, N- C H2), 3.48(1Ii, s H-2 1
'
), 3.18(2 H, m , 班 -3
'
),
3･1 4･(1 H, dd, J I 12.9 Hz, H -5
.
α), 3.12and 1.74(2 H, H -
16
.
), 2･97(1 H, d, ∫ - 12.9 Hz, H -5
'
P), 2.28 a nd 1.59(2H,
H-6.t), 2･27(1 H, dd, I - 13.4, 3.7 Hz, H- 15
'
β), 2.03(1 H,
q, J = 7･3 Hz, H -19
1
), 1.92(lli, td, J = 12.2, 4.2 Hz,
115
13c_ N M R
H-1 7'β), 1.74a nd 1.53(2 H, 班 -14
'
), 1.61(1 H, H -17
'
cL),
1
.34(11, td, I = 13.4, 3.6 Hz, 日-15
'
α), 0.5 2(3H, d, J =
7.4 Hz, H-18
■
)
: Se eTLlble5, page144･
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21. Yohimbol(29)
Yohimbol w a s obtained a s a am orphous solid.
[a]D17
U V九m a xnm
IR(K Br)cm
-1
EI- M Sm/z(0/a)
1H _ N M R8
13c_ N M R
: -35o(c = 0,50, M eO H)
: 225.8, 28 2.1
: 3420, 325 0(br),2940, 146(),8 00,745
: 296(M ＋, 1 00),267(3), 184(10),169(23),15 6(9)
･
' 7･8 4(1 H, s, N H),7･47(1 H,.
d, J = 718 Hz, H -9),7･32
(1 H, d, J = 8.1日z, H -12), 7.15(1H, td,J = 7.1, 1.2 Hz,
H- ll), 7.08(1 H, td, J = 8.0, 1.5 Hz, H 1 10), 4.17(1H, td,
J = 2,7
,
2･.9 Hz, H -17), 3.3()(1 H, dd, J = ll.4, 1.9 Hz,
H -3), 3.()8(1 H, dd, J - ll.0, 5.4 Hz, H -5β),3:01(1H,
ddd d,∫ - 1 4.8, 10.9, 5.8, 2.4 Hz, H- 6β), 2.9 1(1I{, d dd,J
= ll.0, 2.7 Hz, H -21β), 2.72(1H, d dd,j = 14.9, 4.1, 2.7
Hz
,
H -6α), 2.62(1 H, td, ∫ = ll.3, 4.4 Hz, H-5(x), 2.17
(1 H, dd,∫ = ll.0, 10.8 Hz, H -21α), 1.84(1 H, dd, J =
12.9, 2.9 Hz, H -18α), 1.83(1 H, d d, J = 12.9, 2.9 Hz,
H-1 4α),1.7 4(1 H, d(ld, ∫ - 13.4, 5.4,3.OH z, H- 16α),
1.67(1 H, m , H-15),1.58(1 H, m , H -18β), 1.45(2 H, m ,
H-19α
,
H -20), 1.45(1 H, dt, J = 1 2.9, 2.7 Hz, H -19β),
1･29(u i, td,J - 13･4, 2･5 Hz, H -16P), 1･27(1 H,q,j =
12.0 Hz
,
” -14β),
: Se eTable3
, page142.
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22. Str･icto sidillic a cid(5())
T hisglu c o sidic alk
,
Ll oidw a s obtaineda s awhite am orpho ロS･S Olid.
cD △E23(n m)
U V九m a xn m
IR(K Br)c m
-1
F A B- MS m/z (%)
H R- F A B MS
: 0(223), - 25.65(232), -0.20(265), -0.80(28 0),
-().2()(285), -I.4()(288),0(296),(c = 0.00756, MeOH)
: 2 21.3, 271.3, 28 8.8
: 3 4()()(bIう,292(), 1640,153(),1080
: 517((M ＋H)＋, 91),359(33),171(43), 144(12)
･
. Found 517.219 2
,
l
'
equ lre S5 17L2186le adingtothe che mic al
f()∩-- ul,(1C26H33N209(M＋H)＋
1H - NMR(CD30D)8 : 7.55(lil, s, Ii-17),7.41(1 H, d, J = 8.I Hz, H -9), 7.31
(1 H, dd,J = 8.3,0.7 Hz, H -12), 7.ll(1H , td, J = 8.1, I.0
Hz, 汁ll), 7.02(1H, td, J = 8.1, 1.OHz, H -10), 5.82(1H,
dd(i, J = 17.8, 1().5, 7.5 Hz, H-19), 5.80(1H, a,J = 9.5
Hz
,
H/)_ 1),5.?_ 8(1 H,br-d, I I 17.3 Hz, H -18), 5.18(1H,
dd, J I 1().7, 1.2 Hz, H -18), 4.34(1H, br-d, J = ll.9 Hz,
H -3), 3.64(dd,J = 12.9, 4.6Hz, H -5α), 3.ll(1H, ddd,J
= 12.2, 1l.9 , 4.6 Hz, H -5β), 3.01(1 H, da d, J == 15.8,
11.9, 4.6 Hz, H -6α), 2.96(1 H, ddd,J - 12.7, 4.7, 4.6H z,
トト15), 2.89(1H, d亡l, J = 15.8, 4.6Hz, ” -6B), 2.66(1H,
br- s, H1 2O), 23 3(1H, td,I - 15.9, 3.2 B21, H - 14),2.09
(1H, td, ∫ ≡ 14.1, 4.I Hz, ” -1 4), 4.82(1H, a, J = 7.8 Hz,
H - r), 4.()1(1 H, d d, J - ll.7, 2.OHz, H -6
'
),3.68(1 H,
dd
,
J I ll.7
,
6.9 Hz
,
H -61), .3.44(1 H, dd, J = 9.0,9.0
Hz
,
H -3-), 3.40(1 H, ddd,J = 9.0, 6.8, 2.2 Hz, H -5
'
),
3.26(1 H, d⊂l, J = 9.8, 9.1 HzJI-4
T
),3.23(l H,ddd,J =
().2
,
8.0 Hz, H-2
1
)
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23. Hunteri()side(51)
T his nov elglyc o siclic alkaloidw a s obtain ed as white a m o rpho u ssolid.
c D △E19(nm) : o(213), ＋9,()6(21 9),()(223), -23.9(231), -0.21(269),
-1.()3(28(), -().4 1(285), -1.44(289), 0(292),
(c = ().()()0147, MeOH)
U V九m ax n m : 221.(), 27 1.4, 288.5, 357.8
F A B- M Sm/z (0/o) : 679((M ＋I-I)＋, 3 1),2 07(55), 115(57),
H R-F A B M S : F()し1Ild 679.2709
,
r equlre S679.2715le adingto the chemic al
for m ul,iC32Ⅰ143N2014(M十H)
＋
lil- NMR(CD30 D:D20〒5:1)8
: 7.52(1H, s, H -17),7.44(1 H, dd, J = 8.3,0.8 Hz, H -9),
7.44(1 H,dd, ∫ =ニ 8.3, ().8 Hz, H-12), 7.14(1 H, td, J =
8.3, 1.27iz, ” -ll), 7.04(1 H, td, J = 7.8, i.O Hz, H -10),
5.8 3(1 H, dd d,J I 17.6, 10.5, 7.611z, H - 19), 5.70(1 H, d,
J = 9.3 Hz
,
H- 21),5.30(1 H,d, J = 17.3 Hz, H-18cis),
5.23(1 H, d,J = 1().7 Hz, H -18tr ams), 4.91(1 H, d, J = 3.7
Hz
,
汁1‖), 4.87(1 H, d, J = 8,1 Hz, H -1
'
), 4.40(1H, br-d,
J = ll.7 Hz, ”-3),3.95(1 H, dd, J = ll.5, 5.1Hz, H -6
-),
3.83(1 H, dd, J - ll.7, 2.2 Hz, H-6
'
), 3.81(1H, d d, J =
12.0
,
3,9 Hz
,
H-6''), 3.7 5(1H,t, J = 9.3 Hz, H -3
' '
),3.75
(1 H, dd, J - 12.5,8.8Hz, H-5α), 3.73(1H,dd, J = 12.2,
10.5 Hz, H- 6
tl
), 3,7 3(1H, m , H-5
”
),3.59(1 H, m , H -5
f
),
3.47(1H, t, J = 9.O Hz, H -4
'
), 3.46(1 H, dd, J = 9.5,8.3
H z
,
H-3
-
), 3.45(1H, dd, J = 9.5, 2.6Hz, H -2
”
), 3.43(1H,
dd, J = 9.5,9.3 Hz, H- 4
‖
), 3こ27(1 H, dd, J = 9.2,8.O Hz,
l-ト2
t
), 3.19(1 H, (ldd,J = 1 2.5, 12.5, 5.6 Hz, H -5β), 3.0 4
(‖1, 亡l⊂kl, J I 13.1, 12.5, 8.8 Hz, 班 -6α), 2.94(1 H, ddd,J
- 12.2, 4.6, 4.4 Iiz, ” -15), 2.93(1 H, dd,J = 13.1, 4.6
lュo
7
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′
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H
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一
3
Hz, H- 6P), 2.68(1H, m , H-2 0), 2.30(1 H, ddd,J = 14.6,
14.6, 3.6Hz, H-1 4), 2.13(1 H, ddd,J = 14.6, 14.6, 4.1
Hz, H -14)
: Se eTable6
,page146.
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24. Hu nterio sicle B(52)
Thisglyc osidic alkaloidw a s obtaineda s a white al--O rPhous s olid･
cD △e23(n m)
.
.
-3.08(205),()(211), 十5.13(217),0(222), -22.23(231),
-0.41(265), -0.95(281), -0.41(285), -1.29(289),0293),
(c ≡ 0.()()0177, MeOH)
U V九m a xn m : 221. , 271.5, 288.8
F A B- M Sm/z (%) : 679((M＋H)＋, 3 4),539(6), 413(16),207(10), 115(100)
H R-F A B M S : Found679.2725(1
･
equired679.2715)le adingto the chemic al
f()r m ulaC32H43N2014(M＋H)
＋
, a ndfo u nd701.2524
(required 701･2533)le adingto the che mic alform ula
c3 2H42N2014Na(M＋Na)
＋
1H - N M R(CD30 D)8 : 7.5 2(1 H, s, H -17),7.43(1H, d, J = 7.8Hz, H-9), 7･30
(=1, dd,J = 7.3, 1.O Hz, ” -12), 7.ll(1 B, td,J - 7.0, 1･2
H z
,
H -ll), 7.02(1 H, td, I = 7.9, 0.8 Hz, H -10),5.85(1H,
d d
,
J = 17,5
,
ll.6, 7.5 H･z, 汁 19),5.78(1‡i, d, J = 9.3
Hz, H 121),5.31(1H, d, J = 17.4 Hz, H - 18),5.19(1‡1, d, J
- ll.9 Hz, ” -18),4.40(1 H, d, J = ll.7 Hz, H -3),
3.70 - 3.64(4 H, m , H -5, H -6
'
, H- 6
”
, H -3
”
),3.20(1 H, td,
J = 12.2
,
5.1 Hz
,
H -5),3.03- 2.93(3 H, m , H -6, H 16,
H- 15), 2.68(1 H, m , H -20),2.3 2(1H, td, I = 14.6, 2.4 H･z,
H -1 4), 2･09(1 H,td,J = 14･6, 4･8 Hz, H
-1 4), 4･8 5(1 n, tJ
= 8.1 Hz, ” -1
.
), 3.99(1 H, dd, J = l l.7, 1.9 Hz, ll-6
.
),
3.55(1 H, d, J = 8.8Hz, 刀 -3:), 3.51(1 H, t, J = 9.3 Hz,
H -4
'
), 3.42(1H, m , 汁5
-
), 3.34(1 H, t, J = 8.3 Hz, H- 2
-
),
5.18(lli,d, J = 3.9 Hz, ” -1
't
), 3.94(l H,dd d,J = 10.0,
5.4
,
2.4 Hz
,
H 15
‥
), 3.g 2(1H, dd, J = ll.7, 2,4 Hz, H -6
''
),
3.44(1rl, dd, J = 9.5, 3.6H.z, 冗 -2
u
), 3.3 0- 3.26(1 H,
c() nge aledbysolveI-tpe ak, 班 -4
-I
)
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25. Co rymin e(23)
Corymine w a s obt ain ed a s white ne edle sfro mEtO Ac.
M eltingp()tnt
U V九m ax n m
IR(K Br)c m
- 1
EI- MS m/I (%)
1H - N M R(D M SO-d6)8
13c- N M R
: 188o -1910 C(M 巳O H)
: 207.2, 257.(), 313.9
: 32()0(br), 2950, 1720, 1600,149(), 128 0,1 260
: 382(M ＋, 100),295(29), 17 1(66),144(26)
: 7･14(1 H,dd, J = 7.4, 1.1 Hz, ” -9),6.86(1 H, td, ∫
= 7･7
,
1･2 r-iz,li-ll), 6.69(1 H, d, J = 4.9H z, 17- OH),
6･33(lil, t, J = 7.2 Hz, H -10), 6.13(1H, d, J = 7.4円z,
li-12),5･33(1 H, q, J = 6･9Hz, H -19), 4.92(1 H, d, J =
4
･8I-iz, rト17), 4.27(1 H, d, J = 4.4 Hz, H -3), 3.89(1 H,d,
J = 1 5･9 Hz, ” -21), 3.75(3 H, s, OMe),3.66(1 H,d, J =
7･3 H7･, H -15), 2.90(1 H, d,J = 15.9 Hz, rI-21), 2.90(1 H,
m
,
H -5),2･75(1 H, dd, J = 12.(), 7.6 Ftz, H -5),2.64(1 H,
m , H-14), 2,64(3 H, s, N - M e), 2.56(1 H, m , H -6), 1.64
(31i, d d, I = 7.0, 2.1 Hz, H-18),1.38(1H,d d, J = 1 2.7,
6.9 rlz, H-6),
: Se eTable4, page143.
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26. Defo mylc oryzeylEunine(38)
This n e wba se w a s obtain eda s a white am orpho u s s olid.
[α]D25
U V九m ax n m
F A B- MS m/z (%)
H R- F A B M S
: -90.4 o(c - 0.24, M eO H)
: 207,2 62,284(br),292
: 721((M＋H)
＋
,
100), 367(22), 309(13),211(27),180(68)
: F() und 721.3967, requlreS721.39 65le adingtothe che mic al
form ula C43H53N406(M＋I-I)
＋
1H - N M R(pyridine- d5)8
ll.5 9(1 H,br- s, N H), 7.77(lli, d, J = 7.4 Hz, H -9
'
),7.50
(1 H,br- s,.什 9), 7.29(1 H, d, J = 7.3 H.z, H - 12
-
), 7.23
(1 H, i, J = 7,3 Hz, ” -l l'), 7.21(1 H, i, J = 7.4 Hz, H -lo
t
),
7.01(1 H, cl, I = 7.9 Hz, 1-i-ll), 6.26(1 H, d, J - 7.9 Hz,
H -12), 5･31(1H, q, J - 5･4 Hz, H - 1g),5.27(1 H, q,J =
6.9rlz, H -19), 5.08(1 H, bl- -d, J = ll.5 Hz, H -3
1
), 4.7 0
(1 H,d,J - 8.8 Hz, H -3),4.44(1H, d, J - 10.7 Hz,
H -1 T), 4.17-4.12(3 H, m , H -5
-
,
H -15.
,
H -17
'
), 3.7 9(1H,
dd, ∫ = 1 4.4, 8.6 Hz, H- 6
-
), 3.72(1 H, m , H -15), 3.70
(1 H, d, J - 17.6 Hz, H -21),3.62(1 H, d, J = 13.7 Hz,
H -2 11), 3.56(3 H, s, O Me),3.5 1(1 H,br-s, H -16),3.45
(1H, d d, J ≡ 14.4, 8.1 Hz, H -6
1
), 3.25(1 H, m , H -5), 2.98
(1 H, d声,∫ = 17･6 Hz, H- 21), 2･96(1 H, m , H -14
'
), 2.94
(1 H, d, J - 1 3.7 Hz, ”-21
t
), 2.9 2(3H, s, N - M e), 2.65-
2.55(2 H, m , H -5, H -6), 2.51(6H, s, N
'
- M e), 2.3 2(1H,
dd
,
J = 13.4
,
8.O Hz
,
H- 14), 2.25(1 H, m , 払 14), 2.17
(1 H, dd, J = 13.4, 4.9-Hz, 汁14), 1.8 8(1H, dd,J - ll.7,
8.3 Hz
,
H- 6), 1.58(3 H, dd, J - 6.9, 1.4 Hz, H- 18), 1.49
(3 H,bトd, J - 5.4 Hz, H -18
'
)
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27. Coryzeylamin e(37)
This ne wba s e w a s obtained as awhite am orphouspo wder.
[α]D25 : - 24.0
o
(c - 0.25, M eO H)
UV九m ax n m(logE) : 2()7(4.69),2 63(4.27),2871(4.05), 295(3.98),3 20(3.55)
F A B- M Sm/z (%) : 749((M ＋H)＋, 100),367(14), 307(27), 211(24),
154(91),136(55)
H R- F A B M S : Fo und 749.3 27, requlre S749.3914 le adingt othe chemic al
form ula C44H53N407(M＋H)＋
1H - N M R(pyridine-d5)8
ll
,
2
-
8
.(1 H,bトS, N H), 7.76(1 H, d, J = 6.3 Hz, H -9
'
),
7･54(1 H, bトS, H -9),7･31(1 H, d, I = 6.3 Hz, H -12
'
),
7.21(2 H, ” , H-lo
t
,
H-ll.), 7.02(1 H, dd, J = 7.8, 1.8
H z, 汁 ll), 6.20(1 H, d, J = 7.8 Hz, H-12), 5.87(1 H, s,
H -17), 5･3 3(1 H, q,J = 7･1 Hz, H -1 9
'
), 5.28(1 H, q, J -
7･4H z, H-19),5･08(1 H, bトd, J = l l.9H z, H-3
-
), 4.5 4
(1 H, d, J = 4.1 Hz, H-3), 4.47(1 H, d, J = 10.4 Hz,
H -17.), 4･19(1H, d, J = 6.9 Hz, H -15), 4.17 - 4.13(2 H,
m
,
H-5
.
,
li-15
t
), 4.14(1 H, d, J - 1().4 Hz, H -1T), 4.08
(1 H, d,J = 17.1 Hz, 汁2 1), 3.80(1 H, dd, J = 14.6,9.8
Hz
, H-6
.
), 3.66(3 H, s, OMe), 3.61(1 H,d, J = 1 4.4 Hz,
H -2 1
'
), 3･46(1 H, dd, J = 14.6, 8.0 Hz, H -6
'
), 3.24(1 H,
dd, J - 1 4･2, 7
'
･4 Hz
,
” -1 4),3･()2(1H, m , H -5), 2.99(1 H,
rn
,
H -14
T
), 2･96(”:I, a, I = 17.1 Hz, H- 21), 2.92(1 H, d, J
= 1 4･4 Hz,
-I-I-21.), 2.81(3Ⅰ-I, s, N - M e), 2.63(2 H, m , H 15,
H -6), 2･52(3 H, s, N- Me
-
), 2.4 8(3H, s, O Me■), 2.25(1 H,
m
,
H -14'), 1･93(1 H, clcl, J = 14.2, 4.4 Hz, H -14), 1.76
(3 H, dd, J = 6･8, 1.7 Hz,Ii-18), 1.57(3 H,br-d, J = 5.1
Hz
,
H- 18
'
), 1.36(1 H, m , ”-6)
127
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28. Na- Dem e thylc orymine(22)
T his alkaloidw as obtaineda s a c olol, ess s olid.
[α]D28
U V九m ax n m
IR(K Br)c m
-1
EI- MS m/z (%)
H R- M S
: ＋12.O o(c - 1.-25, C H C13)
: 205.0
,
24l.6
,
297.8
: 33 60(br), 295 0,2750,17 4O, 1610
: 368(M＋, 100),351(27),3 24(4),18 4(6), 157(6),
130(18)
: Fou nd 3 68･1743, requlJ
.
e S368･1736c oITe SPO ndingt othe
chemic al follllu a C21H2 4N204(M)＋
1H- N MR(D M S O- d6)8: 7.15(1 日, (I, I - 7.5 トIz,I-･I-9), 6.81(1 H, td, J = 7.6,
13c_N M R
1
･
2 Hz, H-ll), 6･64(1 H, d, I = 4.6 Hz, 17- OH),6.38(1 H,
td
,
J = 7･3, 1･O Hz, H-1O),6.3 2(1 H, d, J = 7.6 Hz, H - 12),
5･89(1 H, s, N H),5.3 1(1 H, d, J = 6.6 Hz, H -19), 4.94
(1 H, a,J = 4･6 Hz, H-17), 4.17(1 H,d,J = 4.2 Hz, H -3),
3･90(1 H, d,J = 15.9 Hz, 汁21α),3.74(3 H, s, O Me),
3.67(1 H, d,J = 7.3 Hz, 汁15), 3.16(1 H, td, J = 12.0, 7.5
Hz, H -5α), 2･8 8(1 H, d, J = 16.4 Hz, H -21β), 2.74(1 H,
dd, ∫ - ll.9, 7.3 Hz, H -5β), 2.61(1H,dd,∫ - 14.2, 7.6
Hz, H -14β), 2･56(1 H, td, J = 12.4, 7.3 Hz, H -6β), 1.84
(lli, dd, J I 14.2, 4.4 Hz, 汁14α), 1.64(3H, dd, J = 6.9,
1･8 Hz
,
H-18), 1.41(1 H, (1d, ∫ - 1 2.7, 6.6H z, H -6α)
: SeeTable4
, page1 43.
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29. Na- De m ethyldefo mylc ol
'
ymin e
Thisba s e w a s obt･aine clas a c olo rle ss s olid.
MeltingPoillt
l二α]D27
U V九m ax n m
IR(K Br)c 打 1
E L MS m/I (%)
HR- MS
1H_ N M R8
13c_ N M R
:183-186o C(MeOH)
: -142.O o(c = 0.39, CHC13)
: 242, 295
: 34()(),326(),2950, 1740, 1615
: 34()M＋, 100),3 23(98), 296(30), 281(9), 237(8),
20日(9),157(26),13 0(31),115(16)
: Foun(134().179 6, require s340･1785c orre spondingtothe
cllemic((l fo mlulaC2()H24N203(M)
＋
: 7.22(1 H, dd, J = 7.5, 0.9Hz, H -9), 7.0 0(1H, td, J = 7･6,
1.2 1iz, li- ll), 6.68(1 H, td, J = 7.3, 0.3 Hz, H -10), 6･60
(1 H, d, J = 7.6 Hz, H -12),5.47(lltq,J = 6･8H z, H -19),
4.45(1H, d, J = 7.9 Hz, H -3), 3.81(3H, s, O Me),3･77
(1 H, d, J = 4.O Hz, 什 15),3.75(1 H,d,J = 15･1 Hz,
H -21cL), 3.51(1 H, td, J = 1 2.(), 6.8 Hz, B -5α), 3･21(1 H,
s , 汁16),3.00(1 H, d, J = 15.2 Hz, H -21β), 2.81(1 H,
d d, J = ll.7, 8.5 Hz, H-5β), 2.72(1 H, ddd,J = 14･0,
ll.8, 8.8 Hz, H- 6P), 2.27(1H, dd, J = 14･2, 9･O Hz,
H -14α), 2.()6(1 H, dd, J = 14.2, 5.6Hz, H - 14β), 2.03(1H,
dcl
,
I = 14.0
,
6.8Hz, H-6α),1.61(3H,dd, J = 6.9, 1.7
H z
,
H- 18)
:Se eTable4, page143.
H
ク′
1 0
ll
ミさ..
N
7
2
HH〔5
C O2Me
汁
3
- N
15
14 ､ ヽこモ
Na -de m eLhylderor mylc orymin e(21)
19
8
13()
30. 17 S 17
,
4t
,
51
,
6T - Tetrahydrous ambareI-ine(66)
T hisba s ew a s obt ain e cta s an am orphouss olid.
U V九m a xn m : 22O.3
I R(K Br)c m
-1 : 3 400
,
3 25 0(br), 306O,2930,
L
2850, 1625,1 460, 1320,740
F A B- M Sm/z (?o) : 437((M＋H)＋, 4), 3O7(36),289(16), 154(100), 136(65),
107(17)
H R-F A B M S
1H _ N M R8
: Fou nd 43 7.268 9
,
reqtlI
･
e S437.270 6c orre spondingtothe
chemic al f()rn 1t1 a C29H33N4(M＋H)
＋
: 8 3 1(1 H, s, N H), 7.52(1l-i, d, J = 8.8H z, H -9), 7.39
(1 H, d, I -､7
.8 Hz
,
H-9t), 7.27(1 H, H -12), 7･16-7･14
(2 H, m , H -1(),I1- ll),7.06(1 H, t, J = 6.5 Hz, H -l r),
7.03(1 H, t, J = 7.8 Hz, rト10
T
), 7.O O(1H, d, J - 8.O Hz,
H -12'), 5.58(1 H,q, J = 6.0 Hz, H- 19), 4.32(1 H, br-s,
H -3),3.81(1 H, a, J = 10.()Hz, H -17), 3.71(1H,d, J =
ll.7 Hz
,
H- 21β), 3.3 1(1 H, dd, ∫ - 12.5, 4.2 Hz, 冗 -5),
3.24(1 H, dd, J = 13.2, 5.1 Hz, H -5
.
), 3.14(1 H, m ,
H- 15), 3.13-3.08(2 H, m , LI-5, H - 6), 3.01(1 H, m , H -5
-
),
2.98(1 H, d, J = ll.4 Hz,.ll
-21α), 2.73-2.69(2 H, m ,
汁6t), 2.68(1 H, ” , H -6), 2.33(1 H, m , H-14), 2.18(1 H,
br-d, J = 14.4 Hz, H-14), 1.72(3 H, d, J = 6.1 Hz, H -18),
1
.67(1 H, m , H -16), 1.53(1 H, m , H -16).
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1 0
l l
ク
′
も､
N
H
”/,I.
H N
5
7
1 7
2
H
t
t
'
14
2'
ア 8
■
J 9
1 8
3
N
15
H
N
21
12
-
ヽ≒
′〆
9
■
17S17,4
-
,5
1
,
6- -1eLtahydro us a mbareni e(66)
132
31. 17 R 17,4
1
,5
1
,6
-
- Tet rahydl
､
O u SambLu-enine(67)
T hisbase w as obtained a s an am orpho u s s()lid.
U V九m ax n m : 219.7
IR(K Br)cm
-1 : 3420
,
3240(blう,3 07 0, 2925, 28 50, 1625, 1460, 13 20,
1025,740
F A B- MS m/z(%) : 437((M＋H)
＋
, 4),3()7(36), 28 9(14), 154(loo), 13 6(64),
107(13)
H R- F A B MS
1H _ N M R8
: Found 437.2710, require s437.2706c orre spo ndingt othe
chemic al fo m ula C29Ii33N4(M ＋H)＋
: 8.3 6(1 H, s, N H), 7.58(1 H, d, J = 7.6 Hz, H -9),7.38
(1 H, dcl,J = 8.3, 1.5 Hz, H-9
'
), 7 34(1H, d, J = 7.8 Hz,
H - 12), 7.28(1 H, t,I - 7.6 Hz, ‡ト11), 7.25(1H,J = 7.3
Hz
,
H -1 0),7.03(1 H, t(LJ = 7.1, 1.5 Hz, H -ll
'
), 7.01
(1 H, td, I = 6.9, 1.() Hz, H -1()
1
,
6.89(1 H, s, N H
-
),6.79
(1 H, d d, ∫ - 6.8, 1.7 Hz, H- 12
-
), 5.41(1 H, q, J = 6.3 Hz,
H-19),4.3 9(1 H, br-s, H-3), 4.23(1 H, d, J - 9.8Hz,
H -17), 3.67(1 H,d,J = 12.2 Hz, H-2 1β),3.33-3.29(2 H,
m , H -5, H -5
'
), 3.24(1 H, Ill, H -15), 3.16(1 H, td, ∫ ≡ ll.4,
3.O Hz
,
H-5), 3.12(1 H, m , H-6), 3.02(1 H, tdd, J = 13.1,
7.3
,
5.8 Hz
,
H -5f), 2.96(1 H, d, J主 12.2 Hz, H- 21α),
2.68(2H, m , H-6
'
), 2.61(1 H, d, J - 14.6H z, H-6), 2.39
(1H, d,J = 14.4 Hz, トト14α), 2.23(1 H, td,J = 14.4,6.1
.Hz, H
-14β), 1.7 2(1 H, t, ∫ = 12.2 Hz, H -16), 1,64(3 H,
dcl, J = 6･6, 1･5rlz, H- 18), 1･2()(1 H, td, J = 13･7,?･2 Hz,
H -16).
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13c_ NM R : SeeT之Ible7, page1 48.
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32. Hunteria tryptamine(68)
T his alkaloid w a s obtaineda sac olorless soli(L
cD Ae25･5(nm)
UV 九m ax n m
EI- M Sm/z (%)
H R- F A R M S
1H _ N M R8
: -3.99(20), - 69 3 4(220), 0(229), ＋45.43(235), ＋3.19
(25 0), 0(263), -4.47(282), 0
`
(292), ＋3.19(295), 0(297),
-2.87(3 0()),()(31O),(c = O.()OO1 9O, MeO H)
: 222.1
,
285.1
: 526(M＋, 15), 316(2),269(13), 212(13), 180(100),
152(13),122(15)
: Fo u nd 5 27.3021,r equire s5?J .3022c orre spondingtothe
chemic alfor mula C32H39N403(M＋H)＋
: 10.64(1 H, s, N H), 7.61(1 H, s, N H
●
), 7.5 3(1 H, d, ∫ -
8.O Hz
,
H -9), 7.47(1 H, d, ∫ = 7.6 Hz, H -4
-
), 7.13(1 H, d,
J = 6.8 Hz, H -12),7.06-7.00(4 H, m , H -1 0, H -l l, H -2
-
,
H -7
1
), 7.00(1 H, d, I = 7.6 Hz, H -5
t
), 5.40(1 H, q, J = 6.4
Hz, H -19), 5.01(1H., d, J = 10.7 Hz, H -3), 3.86(1 H,t, J
= 8.8H z, H-5), 3.80(1‾H,d, J - ll.O Hz, 班 -17), 3.67
(1 H, a, J = ll.3 Hz,Ii-17), 3.61(1 H, d,J = 14.6H z,
H-21α), 3.6()(1 H, m , II-15), 3.54(1 H, td, J = 14.7, 10.0
H z, H -6β), 3.36(1H, ” , H -β
-
), 3.29(1H, d d,J - 14.9,
8.3 Hz, H -6α), 3.22(1H, m , H -β
'
), 2.97(1 H, d, J = 13.7
Hz, 冗 -2 1β),2.79(1H, dad,∫ = ユ3.2, 13.2, 13.2 Hz,
li-14),2.55(3 H, s, N Me), 2.35(3 Hs, O Me), 2.04(1H,
rrl, H -14), 1.66(3 H, d, ∫ = 5.8 Hz, H-18).
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3 3. Deformylc orymin e(65)
T hisba s ew a s obt ained as a c ol rle s s s olid.
Mel 血gPoint
U V九m a xn m
EI- M Sm/I (%)
1H _ N M R8
13c_ N M R
: 168o C
: 206.7, 25 6.2, 309.8
: 35 4(M＋, 100),310(22), 17 1(97), 144(21)
: 7.19(1H, dd, J = 7.4, 1.3 Iiz, HJ) , 7.02(1 H, td, J = 7.7,
1.2 Hz
,
H 111), 6.5 3(1 H, t, J = 7.7H z, H - 10),6.27(1H,
cl,J - 7.5 Hz, 汁1 2),5.3 9(1 H, q, J = 6.8H z, H -19), 4.45
(1 H,d, J = 9.1 Hz, 卜トS),3.8O(3 H, s, O Me), 3.7 2(1H,d,
J - 5.2 rll
,
H -15),3.62(けⅠ, d, I = 15.4 Hz, H -21), 3.23
(1 H, s, H -16),3.ll(lil, td, J = ll.6, 8.2 Hz, H -5), 2.98
(1 H, d, J = 15.4 Hz, ” -21), 2.80(3 H, s, N Me), 2.73(1 H,
dd, J = 12.1, 8.4 Hz, H-5), 2.61(1 H, d dd,J = 13.5, ll.3,
8.7 Hz, ロ ー6), 2.22(1 H, dd,J = 14.5, 9.3 Hz, H -14), 1.99
(1 H, dd, J = 1 4.6, 5.3 Iiz, H-14),1.9 1(1H, dd, J = 13.6,
7.8 Hz
,
H -6), 1.58(3 H, (ld･, ∫ = 6.8, 1.7 Hz, H -18),
: Se eTable4
, page143.
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34. Flu o r o c arp mine(6 9)
T hisba s ew a s ()btこIilled a s a c ()1orles s s()lid.
c D AE23(nm)
U V九m ax n m
EI- M Sm/z(0/a)
1H _ N M R8
13c- N M R
: ＋4.31(200), ＋4.9 2(2()5),0(211), -3.69(222), 0(233),
-2.46(260), -1.85(275), -7.79(320), 0(345),
＋6.5 6(395),0(45()),(c = ().()()()296, MeO H)
: 234.7, 257.4
: 338(Ⅳl＋, 27),279(1() ,231(4), 121(100)
: 7.63(lli,d d, J = 7.6, 0.7 Hz, H-9), 7.51(1 H,dd, J :≡
8.3, 7.i, 1.2 Iiz, 汁l l), 6.91(1 H, t, J = 7.5 Hz, H -10),
6.7O(1 H, d, I = 8.3Hz, ” -12), 5!51(1H,qd, J = 6.8, 2.0
r-Iz,li-19), 4.56(1 H, a,I : ≡9.3Hz, ”- 16), 3.73(3 H, s,
OMe),3.67(1 H, dt, ∫ = 6.6,3.O Hz, H- 15),3.54(1 H,t, ∫
- 3.2 Hz
,
H-3),3.39(1 H, dt, J = 13.9, 2.2 Hz, H -21β),
3.33(1 H,d, J = 13.9 Hz, H-21(x), 3.1ト2.99(2 H, m ,
H -5), 2.94(1H, tcl,J = 13.0, 7.6H z, H -6β), 2.23(1 H, dd,
rJ = 13.1,L6.3 Hz, H -6現),1.96(1 H, dt, J = 13.9, 3.4 Hz,
H -1 4β), 1.63(3H, d d, J = 6.9, 2.2 Hz, H -18), 1.43(1Ⅰ寸,
しlt
,
∫ = 13.7
,
3.2 Hz
,
†ト14α)
: Se eTable3
, page142.
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35. Nb- Methyト3α - a min o-s e c o- v o a c arpine(70)
Thisba s e w a s obtain ed as a c ol rlesssolid.
Mel血gPoint
c D △E23(n m)
U V九m ax n m
EI- M Sm/I (%)
H R- MS
1H _ N M R8
13c_NM R
: 154-155o C
: ＋1.17(200), ＋14.68(210),0(222), -2.33(229),0(237),
＋3.03(243), ＋0.23(266), ＋3.
■
50(290), ＋4.19(294),
＋0.47(3 12),0(332),(c - 0.0 00260, MeO H)
: 229.5, 284.6
: 383(M
＋
, 12), 366(12), 335(37),307(6),180(100),
152(26),130(26)
: Fo und 3 8L3･2208,r equir e s383.2207c orre spondingtothe
che micalfbm ulaC22H29N303(M
＋
)
: 8.60(1 H, s, N H), 7.50(1 E, d, J - 7.6 Hz, H -9), 7.20(1 H,
d
,
J - 7.8 Iiz
,
H -1 2),7.13(1 H, td, J - 7.1, 1.2 Hz, H -l l),
7･06(1 H, td, J - 8･0, 1.2 Hz, H -10),5.44(1 H, q, J := 6.9
Hz, H -19), 4.40(1 H, dd,J : ≡ 12 3, 3.3 Hz, H -3),3.79
(1 H, t, J = 8.8Hz, 払5), 3.66(2 H, s, H -17), 3.58(1 H, d,
J - 13.7 Hz
,
H -21), 3.41(1 H, dd, J - 12.2, 7.6, Hz,
H-15),3.36(1 H, dd, J - 15.1, 10.O Hz, H -6),3.15(1H,
dd
, J = 14.9, 8,3 Hz, H-6), 2.95(1 H, d, J = 13.7 Hz,
臥 21), 2.56(1 H, dd, J - 14.6, 12.2. Hz, H -14), 2.51(3H,
s, NMe), 2･38(3H, s, O Me), 1･95(1Ⅰもddd,J - 14･8, 7･1,
3.3 Hz
,
H -14), 1.69(3 H,dd, J = 6.9, 2.0 Hz, H -18)
:
-Se eTable5
, page144.
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T A B L E 1
13c- N M Rchemicalshifts a nda s sign m e ntsfo r1lln ethoxystrict amin e(6),
pe r akine(15),peraksin e(16),10-hydr()xystrictamin e(7)a nd la n c e omigin e(10)
Carbo n 6 a 15a 1 6b 7a 10a
2 19 2.66 18 2.7 136.1 188.49 110.51
3 5 5.15 5 6.9 5 1.0 54.79 57.ll
5 5 1.94 51.6 43.9
■
51.78 48.41
6 3 4.03 37.4 28.3 33.45 23.27
7 55.65 64.9 102.7 56.08 C
8 138.53 136.2 127.1 147.84 125.77
9 123.64 123
.
9 117.4 11.37 127.01
10 111.20 125. 118.1 148.7 0 18 34
*
ll 160.14 128.8 ■120.1 114.61 128.93
12 106.78 121. ll().9 12l.29 112.64
13 156.97 156.6 139.5 15 4.46 144.92
14 36.13 22.6 33.2 35.92 27.63
15 32.41 26.2 29.6 32.48 36.74
1
'
6 55.80 48.8 41.3 ■55.13
12.93
5 0.20
17 78.0 9 6.8 ‾ 92.38
18 12.94 18.9 1 4.1 12.63
19 119.71 56.4 5 4.7 ■119: 2 11 8.3
*･.
20 138.3 0 5().0 3 2.7 137.
/
96 140.93
21 53.68 2()1.6 6 4.5 53.5′8 54.21
C(X池亀 51.56. 51.60 51.62
即 Me 171.70 171.67 17 0.60
N Me 38.03
ArOMe 55.58
- O C Me 21.1
- 0∈Me 170.1
Che mic alshiftsin ppm d() w nfield from T MS
*
signals m aybeintercha nge able, a)in C D C13, b)in D M S O- d6, C)the corre spo nding
sign alshow ed verylo wintensityfr()m the spe ctru m a t8about68.5ppm .
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T A B L E 之
13c-N M Rche mic al shifts and a s sign m entsfor flexicorine(ll), c abufilin e(12),
r a u s utrine(13)andr a u s u tr a nine(14)
Carbop lla
■12b 1 3C 14C
2 79.7ウ ･78.51 79.24 78.67
3 51.lld 46.42･ 47.08･ 46.00
5 54.36 49.･
-
36 5 0.ll 5 0.44
6 35.63 33.51 33.33. ･3 3.9 4
7･ 59.ll 41:86 42.5 3 40.2 8
8 1 22.08 131.46 131.79 133.59
9 125.49 123.86 123.92 122.44
.10 116.8 0 118.()2 115.03 115.79
.ll 159.88 156.22 157.59 157.30
12 95.78 94.92 94.18 94.82
13 157.82 153.88 155.7 2 155.31
14 32.23 32.61 33.6C) 3 0.17
15 29.55 39.08 39.27 32.2?
1 6 51.3 2 53.03 53.88 4 8.4 4
17 214.5 2 173.13 173.20■ 17 7.04
18･ 12.99: 15.55 15.73 17.25
19 117.52 ･■64 3 1 65.69 68ト83
-20 137.80 65.61 65.91 90.64
■･21 56.05 55.15 55.78 53.8p2
C(X迅生､･ 51.2() 51.55
ArOMe､ 56.39 55.49 55.89 56.10
N 辿 33.20 ･3 4.13 33.58 3 4.2 1
141
T A B Ⅰ_ JE 2(c()Iltin ued)
Carbo n 1ユ▲
a 1 2.
b 1 3C 14C
2
'
105.00 97.26 1 03.95 104.Ol
3
t
28.67 19.88 27. 9 27.7 3
5
-
54.40 54.52 53.80 53.79
6
'
42.06 4().90 40.9 6 40.93
7
.
58.10 56.82 5 6.75 56.79
8
-
159.88 1 36.1 0 157.9 158.0 8
9
-
124.86 ll(). 3 123. 9 1 23.25
lo
†
188.74 1 48.89 187.35 187.14
ll
.
146.7 4 1 27.19 144.91 145.01
12t 166.34 108.2() 130.66 131.21
13' 157.82 1 42.93 164.51 164,44
14' 27.31 25 A6 26.73_ 26.72
15
1
3 6.92 3 4.13 35.73_ 35.72
1 6
'
51.1()d 5 0.31 5 0.3 0 50.31
17
t
174.19 173.3 6 172.73 17 2.74
18
.
14.15 13.33 13.75 13.75
19
7
124.63 121.09 122.97 122.94
2 0' 140.16 1 39.66 139.30 139.33
2 1' 5 9.58 57.58■ 59.15 59.14
C OO出立 5 2.40 51.51 5 1.89 5 1.87
ArO出己 56.57
N Me
f
27.57
Chemicalshiftsinppm dow nfield from T M S
a)inCD30D, b)in D M S O-c16, C)in CDC13,
d)Thes e sigllals m aybeil tel
･
CIlange;1ble
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T A B L E 3
13c- N M Rchemic alshifts and a ssign mentsfor(＋)-ebしu て1am Onine(48),
(＋)- ebur na m enine(49),(＋)-is o ebur namiI-a(4 5), (-)-erbur
'
na171in e(42),
yohimbol(29)andflu oro c arpamine(69)
Carbo n 48 4 9 4 5 42 2() 69
2 132.03 130.22 131.27 13 2.60 134.92 76.23
3 44 3 5 45.42 44.90 44.27 -60.20 62.03
5 5 0.65 52.ll 5131 50.74 53.12 5 5.25
6 16.54 16.49 16.77 16･7
.
7 21.70 3 9.20
7 112.59 107.07 .105.62 105.61 108.04 205.30
8 13 0.ll 128.2 2 128.98 128.62 127.47 120.67
9 18.07 118.38a 1 18.48 ･118.03 ll_8.ll 124.29
10 123.80 119.85a 120.14. 12().ll 119.31 119
■
.60
ll 1.24. 9･ 121.53 121.21. 121.24 121.20 137.2 6
12 116.23 108.48 109.77 112.07 110.73 111.18
13 134.19 133.5 6 134.70 136.6() 135.97 163.7 2
14 20.64 20.8 0 21.03 20.43 36.61 25.15
15 26.96 27.55b 26,67 25.06 34.99 30.7 3
16 ･ 167.64 119.74a 74.73 7 6,5 39.17 63.21
17 44.
.
32 77,19 39.93. 43.45 66.44
18 7.64 .8.96 7.63･ 7.54 32.45 12.45
19 28.34 31.08b 29.01 28.55 23.99 121.08
20 38.43. 37.32 34.63 36.79 141.65 13 4.06.
21 57.69 55.81 59.27 58.67 61.60 5 3.66
C 咽 起 51.98
C O O Me 172.64
Che mic alshiftsinppm do wnfield from T M S(in C D C13)
a & b)Signals m aybeinterchange able
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T A B L E 4
13c- N M Rchemic alshirtsa n(ia s signm e ntsforpleio c al〕a mine(3 3),tubot ai win e(39),
c orymine(23),Na-dem ethylc orynline(22), Na-de m ethyldefo r mylc orymine(21)and
defor mylc orymin e(65)
Carbon 33a 3()a 23b 22b 21a 6 5a.
2 133.23C 170.35 96.31 93.52 94.62 97.04
.3 50
.61 45.19 68.52 73.74 67.95 66.7
5 49.91 5 3.7 5 56.75 56.43 54.49 55.13
6 20.7 5 43.71 39.00 38.82 42.62 43.08
7 107.95 ラ4.9O 61.87 62,21 57.26 56.59
8 1 28.59 136.B4 13 4.0() 134.13 138.27 137.83
9 118.30 ll().59 1 24.()1 ■124.72 123.33 122.53
10 119.88 121.08 114.63 115.64 19.49 116.93
ll 120.58 127.27 127.24 126.91 127.79 1 27.75
1耳 112.30 109.7O 102
■
.85 1()6.57 108.91 103.42
13 137.5 4C L143.59 152.09 152.48 147
1
.84 149.45
14 28.5 4 28.26 29.21 29.46 37.19 37.22
15 33.7 4 30.7 1 32.75 32.80 35.ll 34.99
16 61.23 95.66
ll.52
51.O3 5
■d.95 ･48.08 48.21
17 9432 94.25
18 12.51 13.76 13.68 13.54 13.44
19 122.74 23.8() 120.25 119.98 124.45 122.80
20 136.95 41.0() 14 .18 141.24 137.00 138.70
21 56.50 65.42 57.41 57.33 57.36 57.88
C O O辿 51.61 5 1.ll 51.73 51.61 51.74 51.62
∈0 0 Me 169.14 1 68.81 17 2.63 172.67 ‾173.40 173.66
N 地 27,10 26.40
Chemic alshiftsin ppm dow nfield fi
'
Om T M S
a)in C DC13, b)in D M S O- d6, C)Signals m aybeinterchange able within the s am e
colum n
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T A B L E 5
13c- N M Rche mic al shifts a nd a s sign m e nts fo r pleio m utinin e (53),
defo r mylc o ryzeyla min e(38), c o ryzeylamine(37)a nd Nb- m ethyl-3α - amin o- s e c o
- v o a c arpine(70)
Carbo n 53a 3 8b 37b 3 7C 70a
2 67.58 98.63 97.47 9 6.3
J
9 137.00
3 54.09 65.90 70.12 68.5 3 49.00
5 48.3 3 55.61 57.64 56.69 59.55
6 27.46 43.85 39.89 3 9.09 17.00
7 46.25 5ウ.o3 63.15 61.94 109.23
8 135.82 139.3 4 d 134. 29 129.45
9 120.47 122.69 124.74 123.1 9 117.96
10 117.73 135.08 134.62 133.34 119.02
l l 126.62 127.00 127.41 1 26.4 1 122
.22
12 108. 2 103.57 103.23 102.2 5 110.25
13 147.16■ 1503 5 ･151.59 150.49 136.05
14 28.19 39.81 3･0.35 2 9.16 40･.25
15 31.04 35.45 34.22 33.･0 1 34.26
16 ･_
58.05
12.30
49.13 52.41 51.04 51.86
17 95.89 94.08 7 0.28
18 13.76 14.31 13.7 1 12.22
I9 1173 1 121.93 121.20 120.24 12 0.21
2P 137.00′ 139. 3 141.80 14l.12 136.30
21 .53.86･ ･58.25 5_8.69 57.4
'
0 51.86
C O O Me 5 1,81 51.24 5 1.46 51.26 50.27
∈00Me 170.64･ 17 3.90 17 3.34 172.35 174.16
NMe 2 7.01 27.61 27.25 41.96
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T A B L E 5(c o n tinued)
Carbon 5 3a 38b 37b 37C 70a
2' 8 0.03 1 4().5() 140.2 138.7 6
3
-
5 4.5 1 45.76 45.59 44.16
5
'
4 7.74 61.53 61.47 60.42
6' 36.88 17.97 17.9 16.67
7' 58.05
-
1()9.52 109.64 107.77
8- 13 5.93 131.1() 13.
.09 129.65
9- 121.02 118.()3 118.()2 117. 5
1 0- 116.4() 1 18.43 118.56 117.50
l l' 128.93 1 21.19 121.33 120.34
1 2
-
120.50 1 10.44 110.47 1()9.78
13- 149.08 1 37.6 137.65 136.22
1 4T 20.15 40.36 40.35 d
15' 3 2.44 35.74 35.71 34.45
1 6
'
27.07 53.71 53.70 52.27
i7･ 22.10 7().02- 69.9 8 68.53
1 8
I
ll.09 12.1 2 12.2() ll.88
19
'
52.13. ･ 118.9 2 1 19.05 1 18.14
20
. 45.13 138.58 138.5 0 13 7.6 8
21
1
74.5 0 52.37 5 2.41 51.38
CO O池
-
41
.39
49.55 49.55 48.81
∈0 0 Met 173. 9 173.42 171.7 6
N Me
'
NCH2
42.37 4 2.40 41.99
C hemic alshiftsinppm dow nfield fl
･
O nl T M S
a)in CDC13, b)in pyridine-d5 C)in D M SO- d6, d)T he c orr e spo nding sign als a r e
c o n c e aled bythe s olventpeaks
146
T A B L E 6
13c- N M Rchemic alshifts anda s sign mentsfor strict o si血 1ic a cid(5 0),
hu nterioside(51)and hunt erio side B(52).
carb
■
o n 50 5 1 5 2
2 130.5 1 130.3 2 a
3 5 2
.
23 5 2.26 52.36
5 42.94 43.01. 43.17
6 19.54 19.40 19.99
7 107.26 1()7.35 1 07.5 0
8 127.50 127.32 1 27. 4
9 1 18.93 118.99 118.97
10 120.52 12().53 120.42
ll 123. 2 123. 6 123.14
1 2 112. 7 112.64 112.19
13 138.14 137.97 138.22
14 35.06 34.69 3 5.48
15 33.95 3?･45 3 4.02
16 113.61 113
.90 b
17 153.29 153.01 152.61
18 119.00 119.6 0 1 18. 4
19 13 6.22 135.81 13 6.35
20 45.63 45.68 45.95
21 96.58 97.01 96.74
C OO H【 176.00 ･ 176.19 175.91
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T A B L E 6(continu ed)
Carbon 5 0 5 1 5 2
1' 1 0().33 1()0.28 100.3 2
2
t
7 4.73 74.41 73.44
3
T
77,97 77.72 86.84
4
1
71.78 71.15 71.66■
>
5
'
78.67 76.49 78.25
6
T
63.08 67.2 O 62.96
1
”
99.55 100.50
2
' -
73.3 6 74.ll
3
"
7 4.8 2 75.24
4
”
71.27 7 1.77
5” 73.40 73.93
6‥ 62,17 62.63
Chemic alshiftsinppm dow nfield fro mT MS(in CD30D)
a & b) the c o rre sp()nding sis--als sh() w ed verylow intensityfrom the spe ctru m at8
abo ut130･()and 114.2pp--1, re spe c tiv ely.
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T AB L E7
1 3c - N M R che mical shifts and a s sign ments for 1 7 S 17, 4
･
, 5
･
,
6. -
t etrahydrousamba renine (66), 17R 17, 4
'
, 5
'
, 6
l
-tetr ahydro u s a mbar enine(67)a nd
hu nteriab:yptamine(68).
Ca rbo n 16 6 67 6 8
2 134.13 135.23
*
13 5.3 1
3 53.05 52･5Q･ 35.76
5 51.43 51.31 60.43
6 17.94 17.40 17.3 9
7 107.12 1i)8.3 3 109.35
8 127.27 1 28.21 129.48
9 117.89 118.63 1 17.45
10 119.46 120.18 118.72
ll 121.64 1 22-02 12 1.92
12 111. 5 1 11.0 6 ･110.55
13 135.73 135.28
*
13 6.45
14 33.20 29.40 35.47
15 29.67 29.35 35.19
16 37.92 37.66 52.27
17 51.43 5().22 7 0.41
18 13.09 12.58 12.55
19 121.33 118.63 1 2().65
20 136.39･ 138.29 135.94
21 5 2.88 5 2.1 4 51.85
C O O Me 5().4O
∈0 0 Me 174.OO
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TA B L E 7(c o n tinued)
Carbon 6 6 6 7 6 8
2' 135.44 135.70 121.64
3
t
4 2.54
1O6.70
4T 118.12
5
T
42.10 119.33
6
-
22.31 22.87 139.55
7
'
108.29 108.75 110.84
8
'
127.19 127.24 127.97
9
-
1 17. 4 117.68 135.5 2
24.80
lo
†
119.13 1 19.ll
I l一 1 21.33 121.3 0
12
.
ll().81 11 0.87
1 3
.
α
-
135.4 4 135.31
β
'
40.95
Che mic alshiftsin ppm do w nfield from TM S(in C D C13)
*
signalsrTl aybeinte rchange nble
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Che mic al Tr a n sfo r m atio n of Allくa oids
1. 11-Hydroxystrictaminefro m 11
- m ethoxystTicta min e(6)
A s olution ofe thanethiol (EtS H)123.1トLl(1.662m m ole, 9 7.7 eq･)and
AIC13 ll.1 mg(0.083m m ole, 4.9 eq.)in dry C H2C120･5 ml w a s stirred at - 16
o
to
-20o C. 1 トMetho xystrictamin e(6)5.85 mg(0.()17m m ole)in C H2C12 W a s addedto
the s olutio n andallo w edto st and for5.5 ho urs. T he r e a ction s olution w a sfollo w edby
evaporation, ba sific atio n with 25 % N H40 H, e xtra ction with
′C H C13(3 Ⅹ 3ml)and
purified with SiO2PreP･ T L Cu sing7 % MeO H/C H C13a Sde v eloping s olv e nt to give
ll-hydroxystricta mineIlo m g(17･6 %1 yiel⊂l)as a c()1orless am orphouspo wder･ U V
九m ax M eO Hn m :229.1, 278.4; ＋2 N NaOH : 2()7.5, 241.6. EI- M Sm/z(%):338
(M＋, 100), 279(64), 19 6(17). lil- N M R(5 00 M Hz, C DC13)8:7.26(1 H,d,J = 7.9
Hz, H -9), 7.1 ト(1 H, d, I = 2.4 Hz, H -12), 6.63(1 H, dd, J = 8.2, 2.4 Hz, H -10),
5.42(1H, q, J - 7.O Hz, 汁19), 4.66(1 H, d, J = 419 Hz, H 13), 4･05(1 H, br-d, J :=
16.8 白z
,
H -2 1α), 3.7 2(3 H, s, O Me), 3.67(1 H, td, J = 1 4.4, 5.8 Hz, H -6P), 3.50
(1 H, bト S, H -15), 3.1 0(1 H, d, ∫ = 16.8 Hz, H -21β),
●
2
.71(1H, d d, ∫ - 14.4, 5.1 Hz,
H -5β), 2.68(1 H, ddd, J = 14.3, 5.5, 2.8 Hz, H -14α), 2.58(1H, td, J = 14.4, 5.2
Hz
,
H -5α), 2.07(1 H, d,j = 3.7 Hz, H -16), 1.C)7(1 H, (td, J = 14･3, 4･6 Hz, H -6α),
1.73(1H ,dd, J = 14.3, 3.0fi∑, H- 14β), 1.5 4(3 H, (td, J = 7.0, 2.5 Hz, H- 18).
2
. 10- Methoxystrictaminefrom 10-hydroxys trictamine(7)
A s olutio n of1 0-hydr o xystric tamine(7)1.0 mg(0.003m m ole)in MeO rt
0.5 ml w astre ated withCH2N2().8 mlatro om temperatu refor4 hours. The re action
mixture w a spurified with SiO2ShoI
･
t C Olum nchI･Om at OgraPhyu sing7 % MeO H/C HC13
a s elutings olv e nt to giv e1 0- m etllOXySt工
'ict anliⅠ1e().6Illg(66.7 %yield)as a c ol rle s s
a m o rpho u s s olid･ U V九m a x
M eOH n m :278･1; ＋2 N =aOH :204･6, 277･1･ EI- MS
m/z (a/o):352(M＋, 100),293(51),264(8),1 49(46).
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3. Stricto sicline(3)fro m stl
･ic [() siclinic a cicl(50)
As olutio n ofstl,ictosidin c a cid(50)52.1 mg(().101 m m ole)in MeO H 2.5
ml w a stre ated with C H2N22.0 mlatroom ternpe r atul
-
e fo r5.5 ho u rs. The r e a ctio n
s olutio nw a s evapora tedandpurified with SiO2Pr ep. T L Cu sing20% MeO H/C H C13
as developing s olve nt t ogive stric t() sidine(3)23.2 m g(43･6 %yield)a nd Nb-
m ethylstrict() sidine(63)9.4 mg(16.8 % yield)as a c olo rle ss a m orpho u spo wders･
stricto sidin e(3); C2 7H3 4N209 (M W 53()); U V九m a xM eO H n m(log e):
222.4(4.61), 282.6(4.1 0), 28'),3(4,O9)･, C D △E25(c - o.ooo664, MeOH) (n m)
･
. 0
(213), ＋10.50(222), ()(226), -25.5 6(2 36), 0(27 5), ＋4.56(285), ＋4.56(288),
＋7.76(294),()(3 25);F A B- MS m/z :531(M ＋1)
＋
, 35 1, 242, 171, 144;1H -NM R
(500M Hz, CD30 D)8:7.7()(1 H, s, H -17), 7.38(1 H, d, J = 7.8 Hz, H -9), 7.25
(1 H,dd,J = 8.O, 0.9 Hz, H-1 2),7.()4(l H, td, I = 8.0, 1.2 Hz, H -ll),6.9 6(1H, dd,
J = 7.9, 1.O Hz, †ト10),5.84(Ill, (1dd,J I 17.5, 10.5, 7.6 Hz, H- 19),5.83(1 H,a,J
≡ 8.8 Hz, H- 21), 5.32(1 H, d也d, J ニ 17.4, 1.5, 1.2 Hz, H -18), 5.22(1 H, dad, I =
10.8, 1.5, 1.2 Hz, ” -18), 4.ll(1 H, d, J = 10.O Hz, H -3), 3.7 6(3 H, s, O Me),3.40-
3.04(3 H, m , H -5, H -5, †ト15), 2.87-2.7 8(2 H, m , H - 6, H-6), 2･68(1H, m , H 1 20),
2.ll(1 H, ddd,J = 1 4.1, ll.5, 2.9 Hz, トト1 4α), 2.()2(1 H, ddd,J = 14.6, ll.2,3.9
Hz
,
H -1 4β), 4.78(1 H, d, I = 8.() Hz, H-1
'
), 3.95(1 H, dd, J = 11･9,L2･2 Hz, 汁6
'
),
3. 64(1 H, dd, J I ll.9, 6.8 Hz, li-6
-
), 3.3 9(1 H, d d, J = 9.3, 9.O Hz, H -3
'
), 3.37
(1 H, d dd,J = 9.0, 6.8, 2.2 Hz, H-5
'
), 3,24(1 H, t, J ニ 9.O llz, 班 -4
1
), 3.21(1 H, dd,
J - 9.3
,
7
.8H z, H-2
1
). Nb- Me thylstric t()sidin e(63)C28H36N209(M W544);U V
九m ax nm :225,0, 279.5, F A B- M Sm/z :545(M＋1)
十
, 383, 277, 242,156;1H -N MR
(500 M Hz, C D30 D)8:7.5 2(lil, s, ”-17), 7.37(,1 H, d d, J = 7･8, 1.O Hz, H -9),
7.26(1 H, dd, J = 8.1, 1.O Hz, トト12), 7.02(1 H, td, J = 8.0, 1.2 Hz, H -ll), 6･94
(1 H, td, J = 8.(), 0.9 H z, H-1()), 5.81(1 H, d dd,J = 1
`
8.6
,
10.5
,
8.1 Hz,
■
H -19), 5･57
(1H, d,J = 6.6Hz, H -21),5.31(1
rI-Ⅰ
,
dt, J = 18.6, 1.5 Hz, H -18),5.25(1H,add,J =
10.5, 1.7, 0.8 Hz, H -18), 3.82(1 H, d, I I 6.6 Hz一, H -3), 3.69(3 H, s, O Me), 3.22
(1 H, m , H -15), 3.19-2.87(211, nl,l1-5), 2.84(1 H, ddd,J = 14.9, 5･8, 3･2 Hz, ” -6),
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2.70(1 H, m , H -20), 2.l l(1 H, (l⊂td, J = 14.9, 6.4, 3.6 Iiz, H -6), 1･98(2 H, m , H -
14), 4.7 0(1H, d, J = 8.1 Hz, H -l
l
), 3.86(lli, d,cl, J
= 11･7
,
2･O Hz
,
H- 6'), 3･61
(1 H, dd,j = ll.7, 6.1 Hz, H -6
1
), 3.36(1 H, dd, J - 9･3, 8･6 H z, H -3
-
), 3･29(1 H,
dd d
,
J = 9.8, 6.1, 2.0 Hz, H -5
.
), 3.25(l H, dcl, J - 9.8, 8.6 Hz, H -4
'
), 3･20(1 H,
dd, J I 9.3, 8.0 Hz, H -2
1
). The1 3c- N M Ra ssign ments ofs tric t o sidine(3)and Nb-
m ethylstricto sidine(63)･al
･
e Sho w nin Table8(page156)･
4. Strict o s amide(60)from stric to sid二ine(3)
Strict o sidine(3)22.7 nlg(().0431Tl nlO e) w a sdis s olv ed in M eO H 0.2 ml,
then H20 w as addedtothe solu tion topelfor mthe ratiobe t w e en H20 : M eO H= 3:1
(0.6 ml). The s olutio n w a s then tr e ated with 15% Na2CO3aq. S Olutio nO･5 mlatr o om
tempera turefor3 houl
･
S. The re a ctiorlmixtLu.e W a s extra ct ed withn-BuO H(10 X 3ml)
follo w ed byevaporatio n anclpurific ation ofthe n
-BuO Hs olutio nwith MPLCc olu mn
chro m atographyu sing20 %MeO H/C H C13a S elutings olventtogive stricto s amide(60)
12.4 mg(5 8.1 %yield), C26H3 0N208, M W‥498･ U V九m ax M eO Hn m(log e):
225.6(4.5 0), C D Ae24(c = o.ooo54, MeO H) (n m):O(193), -2 1.53(201), - 10.34
(213), -13.14(220), 0(25 1), ＋15.93(270), ＋4.47(29 0), ＋4.7 5(292), 0(307).
F A B- MS m/z (%):499(M＋1)＋, 332, 242, 142,115. lli- N M R(5()0M Hz,CD30 D)
8:7.37(1 H, dd J= 7･1, 1･()Hz, H-9), 7･37(1H, s, H -17), 7･32(1 H,qd,J - 83,
1.0Ⅰ申, H -12), 7.07(1 H, da d, J = 8.3, 7.1, 1.2 Hz, H -ll), 6.97(1H, ddd, J = 8.1,
7.1, 1.OH z, fl- 10), 5.65(1 H, ddd,J = 17.1, 10.0, 10.()Hz, H -19),5.40(1H,d, J =
1.8 Hz, I杜- 21), 5.36(1 H, dd, J I 17.1, 1.2 Hz, H -18), 5.31(1 H, dd, J = 10.2, 1.9
Hz, fI-18),5.06(1H, d, J = 4.8 Hz, H -3), 4.94(1H, d d, J = 13.0, 5.7 Hz, H -5β),
3･10(1Ⅰもtd, J
ー
= 12･5, 4･C)Hz, H -5α), 2･95(1H, dddd,J = 15･6, 12･5, 5･9, 2･7 Hz,
H -6P), 2.79(1 H, m , H -15), 2.67(1 H, d d, J =-15.6, 4.2 Hz, H -6α), 2.67(1 H, m ,
H -20), 2.46(1H, ddd, J = 14.2, 4.4, 2.0 Hz, H -14β), 2.04(1 H, td, J - 13.7, 5.9
Hz, H -14α), 4.57(1 H, d, J = 7.8 Hz, 汁1
-
), 3,85(1 H, dd;J - ll.9, 2.2 Hz, H -6
-
),
3.62(1H, dd, J = ll.7, 5.8 Hz, H -6
.
), 3.25(1 H, ddd, J - 9.1, 5.8, 2.2 Hz, H -5
-
),
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3.25(1 H, t, J = 9.O H z, H -3
■
), 3.18(1 H, d(I, J = 9･5,818 Hz, H-4
'
), 2･95(1 H, dd, I
= 9.0, 8.O Hz, H -2
T
). 13c- N M Ra s sign m e n tis show nin Table8(page156).
5. Stric t o s amide te tr a a c eta te(64)from stricto s arnide(60)
A s olution ofstric t o s a nlide(60)4.1nlg(0.008m m ole)in dry pyri dineO･5
mlwastre ated witha c e tic anhydride0.4 ml(3.179m m ole), atro o m t e mpe r ature u nder
argon atm o spher efo r3 h( ml
･
S･ The re a ction s olution w a s e v apo r ated a nd diss olv edin
CHC13(10 X 3ml), w a shedthe CHC13layer with 5 % Na2C O3 aq･ S Olutio n and
w ater, dried o v er a nhy. MgS O4, evapo r atedto give stricto s ami de tetr a a c etate(64)4･7
mg(88.2 %yield), C3 4=38N2016, M W:666･ 1汁NM R(5()0 M Hz, CD30 D)a:
73 6(1 H, d, J = 7.1 Hz, H- 9), 7.35(1 H, s, 7i-17), 7.34(1 H, d, J = 8･OHz, H -12),
7.09(1H, td, J = 8.0, 1.2 Hz, トト11), 6.98(1H, td, J = 7･1, 0･8 Hz, H -10), 5･63
(1 H, dt, J = 17.4, 9.8 Hz, I-.I-1 9), 5.38(1 H, dd, J I 17･4, 2･O Hz, H -18), 5132(1 H,
dd, J = 10.0, 1.7 Hz, 汁18),5.27(1 H, d, J = 1.5 Hz, H-21),5.06(1 H,bトd, J = 3･9
Hz
,
H13), 4.91(1 H, dd,J - 12.2,6.1 Hz, H -5β), 3.12(1 H, td, I - 12･2, 4･9 Hz, H -
5α), 2.93(1 H, dd dd, J I 14.9, 12.0, 6.1, 2.4 Hz, n - 印), 2･67(1 H, dd, J = 15･4,
4.9 Hz, H -6α), 2.64-2,62(2 H, m , H -20, I･{-15), 2.46(1 H, dd, J = 14･2, 3･9, 2･2
Hz
,
H - 14β), 1.99(1 H, td,J ニ 14.2, 5･9 Hz, H -14α), 5･15(1 H, t, J = 9･5 Hz, H -3
'
),
4.93(1 H, dd, J I 1 0.(), 9-5 Hz, H -4
'
), 4.90(1 H,d, J = 8･1 Hz, H -.
1
r
), 4･64(1H, dd,
J - 9.8, 8.1 Hz, ” - 2
-
), 4.25(1 H, dd, I = 12.4, 4.4 Hz, H -6
.
), 4･10(1 H, dd, J =
12.5,0.2 Hz, H -6
-
),3.86(1 H, add,I - 10.0, 4.4, 2.4 H乙, H -5
.
), 2･02(3‡i, s, OAc-
6
t
), 1.95(3H, s, O Ac-4
･
), 1.83(3 H, s, O Ac-3
1
), 1･14(3 H, s, OA?-2
1
)･ 13c- N M R
a s sign m e□=s show lliI-Table8(page15 6)･
6. Alditol hexa王IC e tatefrom hu ntel
･i() side(51)
A s olution of hun t･eri()side(5 1)14.2 mg(0.()21m m ole)in 2 N H Cl-
dio x a n e(1
･
.1)2 ml w a streat ed u ndel
-
Argo n atm o sphe r e atlOO
o
Cfor1ho ur･
l
T he
rea ction mix ture w a sdiluted with H20 and evapo r ated t orem ove dio x ane･ The
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solu tion wa s extra ct ed with EtO Ac(5 X 3ml)and the extI
.
a c t W a s e v apor ted to
dryne s s. The aqu e o u slayer wa s n eu[1
･
alized with AmberliteIR AJ)3(0 汁 for m, 5g)to
giv e a s ugarfra ction . The sugarfr ac ti()1- Wa sreduc ed with NaB H455m g(exc e s s)at
r o o mte mpe r aturefo r2.5 ho urs. The re a ctio nmixtu re w a畠a cidified with Amberlit eIR
-
120 B(H＋ form , 10g)and c onc e ntratedto dryn e s s. Boric a cidin the re sidu e w a s
re m o v ed by repe ated c o
-distilation with MeOH･ T he sLlgar s olution w a s a c etylated
with Ac20 -pyridine(1:1)2 ml(exc e s s)aI-dp-di111ethyla-血10pyridin e(DM A P)20m g
atroom temperatureforinight. 1t w a s then e v aporat edande x tra c ted withCH C13(1 0
X 3ml). T he C rl C13extra c tW a sW a shed with l N H Claq. s olution(5 X 2ml), 5 %
Na2C O3 aq. S Olution(5 Ⅹ2 ml)a ndH20(5 Ⅹ 2ml)I It w a sthen dried o v e r anhy.
MgS O4, e v aporatedtogivePalebrow n mass. The m a ss w a spurified withSiO2fla sh
c olu mn chr om atography u sing 15
Cro EtO Ac/C H C13 a S eluting s olvent to give
c o rre spo ndingaldit ol hexa a c eta te6.8 m g(38.1 %yield). [a]D2() = ＋9,4
o
(c ≡ 0.3 25,
a c eto n e). H R- F A R M Sm/z fou nd 435.15()4, c alculated for C1 8H27012((M＋H)＋,
required 435.15 03). 13c- N M R(1 25 M Hz, C D C13)8‥ 20.46, 20.61, 20.65, 20.66,
20'.70, 20.72(6 X CO∈H3); 61.42, 61.7 9, 6836, 68.5 8, 68.70, 69.30(C-1- C-6);
169.72
,
169.74
,
169.80
,
169.98
,
170.35
,
170.45(6 X∈OCH3).
7. D -Sorbitol he x a a c etatefrom β-D -(＋)-glu c o s e
A s olutio n ofβ+D -(＋)-glu cos e23.4 mg(().130 m mole) w as dis s olv edin
H20 1 ml. T heaqu e o u s s olutio n w a stre ate (iwith NaB H4101.4 mg(2.680m m ole)at
ro o mte mper aturefor2.5 ho u r s. The re a ctio nmixture w a s a cidified with Ambe rliteIR-
120B a ndc onc entr atedt odryn e s s. Boric a cid in the re sidu ew a s r em oved by repe ated
c o- di■stillatiorl with MeO H. The re sidu ew a s a c e tylat ed with Ac20-pyri din e(1:1)2ml
(ex c ess)and】)M A P22,1 rng atro om tempera tu
･
e over night. It w a sthen evaporated
a nd extr acted with CHC13･ T he CHC13 eXtl
･
a C ted w a s w a shed with l N HCl aq.
solutio n
,
5 % Na2C O3aq･ S()lotio nand H20,dl
･ied()vc r a nhy･ MgS O4, e v apo r atedto
dryn e s･ Ther esidu e w a spurified with SiO2fla shc olu mn chro m atography u sing15
0/o
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EtOAc/C H C13 aSelutingsol＼′e ntt ogive D
- s orbitolhexa ac e tae22▲1 mg(39･2%yield)I
[α1D20＋9.3
o(c = 0.8 8, a c etone). F A B M Sm/z
1
.
435(M十1)＋, 375,273,231, 153,
11
.
1 3c- N M R(125 M Hz, C D C13)6: 20.44, 2 0.58, 20.62, 20.63, 20.67, 20.7 0,
(6 X C O£H3);61.40, 61.77, 68.3 3, 68･55, 68･67, 69･27(C
-1- C- 6);169･69, 169･73,
169.77
,
169.9(), 170.3 2, 17().43(6 X£OC H3).
8. Deformylcoryzeyla min e(38)fro m c o ryz eylamin e(37)
c oryz eyla min e(37)10.() mg w a s°is s()lved in diox a n eO･5 mla nd 2%
aqtle Ot-S KOI-is olutio nO･5 nil u ndel
･
al
･
gOJ- atm O SPhel
･
e･ The re action mixtu r e w a s
vigoro u slystilT edatr() o m t
r
enlPeratし11
･
e tO80o Cfor15minutes,thendiluted with w ate r
a ndthe wllOle w a s e x tl･a Ced witll Chl()f or()1
･
lTl. T he orgaliclayer w a s w a shed with
w ate r, dried over magnesiu m s ulfate a nd evapo r ated･ The] e sidu e was s epa r ated with
l
Si O2 C Olu nlIIChro m atogI
･
叩hy using e thyl a c etate a selutlng S OIv e nt to gi v e
defor mylc oryz eylamin e(38)4･O mg(yield42%)
9. Na- Dem e thyldefo m lylc or ymine(21)fl
･
Om Na-dem ethylc o rymine(22)
Na- Dem ethylc orymin e(22)5.2 m g w a sdis s olv ed in m ethyle n e chloride
O･5 mland lO %aqu e ()u sNaO Hs olt-tioll()･25nil a ndthe ntetra
- a -butyla m m o niu m
hydr oge n s ulfa tel･O mg w a s added･ T he re a ction mixture w a svigoro u slystirr ed at
ro o mte mpera tu refor2 hoしIrS, thendiluted with w ater andthe whole w a s extra cted with
m ethyle n e chloride･ T he organiclayel
･
W as W a Shed with brine, driedo v e r m agn e siu m
sul fat e a ndevaporated. The re sidt-e wこIS CrStallizedfrom a c e tonetogiv e2･9 mg(yield
61%)of Na-de m ethyldeformylc ()l
･
ymine(21) (mp188=189
o C)･
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T A B L E 8
13cI N M Rche mic alshifts andassign me ntsfor strict o sidihe(3),
Nb- m ethylstricto sidine(63), stricto s amide(60)andstricto s amidetetra a c e tate(64)
Carbo n 3 6 3 6 0 6 4
2 135.92 135.66 ･
`134.78 134.71
3 52.07 58.96 55.13 55.24
5 43.10 47.7･9 44.78 45.ll
6 21.7 6 18.23. 22.13 22.05
7 108,13 107.0 2 109.26 110.14
8 128.28 128.35 128,7 2 128.72
9 118.67 118.5 4 1 18.68 1 18.49
10 1 19.89 119.6O 12().51 120.()9
ll 12 2
.32 121.94 .12 .49 122.51
12 111.89 111.83 112. 6 112.52
13 137.86 137.86 137.80 138.00
14 36.56 35.7() 27.35 26.93
15 3 2.63 31.3 1 24.95 25.24
16 110.45 11 2.4 9 ll().33 11 0.21
17 155.67 15 4.()2 149.16 148.23
18 119.28･ 119.60 .1 2().16 121.()3
19 135.92 ･1 36.08 134.37 13 3.55
20 45.83 45.82 44.78 43.99
21 97.57 98.1() 98.09 96.47
157
T A B LE8(c ontin ued)
Carbon 3 6 3 60 6 4
O Me 52.23 51.83
1 67.l l
100.53
CO
NbMe
1
.
170.42
100.37
169.67
41.43
1 0().27
16 .80
95.89
2I 74.7() 7 4.7 0 7 4.34 71.77
3
'
78.01 78.Ol 7 7.98 73.58
4
'
71.75 71.65 7 1.3 8 69.7 0
5- 78.71 78.47 78.24 73.23
6
'
CO 地 -2
.
£O M己1 2
[
C･0辿 -3
1
£OMe-3
-
CO 地 -4
'
∈O Me-4
t
C O地 -6
'
∈O Me-6
.
62.97 62.76 62.62 62.8 6
19.40
170.42
20.37
17 1.42
20.49
171.20
20.56
17 2. 7
Chemic alshiftsinppm d()w llfieldfl
'
()m T M S(in C D30 D)
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